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1. E Background

“In-October 1989 the OECD organized, in the context of that organizations chemicals programme, a

workshop on notification schemes for new chemicals.’ The major objective of this meeting was-to
review, in the light of the 1981 OECD Council Act on the Mutual Acceptance of Data, the notification
schemes applied by the Member Countries of the OECD. The 1981 Council Act recommended that
countries require manufacturers/importers to supply a certain minimum pre-marketing data set (MPD)
before placing a new chemical substance on the market the test data to be generated expenmentally
usmg standard QECD twtmg guidelines. .

From the information presented at the workshop, it was apparent that the majority ‘of Member
Countries had introduced notification schemes based on the principle of an MPD although the content
of the testing package often diverged from that recommended in the Council Act. One notable
exception to this general tendency was, however, the United States of America where the notification
scheme for new chemicals established under the 1976 Toxic Substances Control Act (TSCA) did not, -
a priori, oblige manufacturers/importers to carry out testing before placing a new substance on the
market. Essentially, the scheme established under TSCA required the submission of available data,
often extremely limited, to the regulatory authority, in this case the Environmental Protection Agency
(EPA). Faced avith this paucity of experimental data, the EPA were obliged to place increasing
reliance on techniques known collectively as (Quantitative) Structure Activity Relationships (Q)SAR,
in order to carry out a preliminary hazard/risk assessment of. notified substances: (Q)SARs are
predictive methods which estimate the properties (activity) of a'chemical e.g. melting point, vapour

pressure, toxicity and ecotoxicity, on the basis of its structure.

Ore of the most important recommendations from the OECD workshop was that an aﬁempt be made
to evaluate the predictive power of the (Q)SAR, used by the EPA. It was in addition recommended

-that-this -evaluation be achieved by applying the (Q)SAR methods to chemicals for which extensive

test data were already available and then comparing the properties predlcted by SAR with the
properties observed from experimental testing.

In the European -Community, a new chemicals notification scheme came into force in 1981 in

~ accordance with the rules laid down in Directive 79/831/EEC, being the sixth amendment to Directive

67/548/EEC on the classification, packaging and ‘labelling of dangerous substances. The notification
procedure required manufacturers/importers to submit a standardized data set (roughly similar to the
OECD MPD) with experimental data being genérated according to prescribed test methods

.. . (essentially equivalent to OECD test guidelines). By 1989, the EC notification scheme had been in
. force for over 8 years and several hundred notifications had been received. The OECD workshop

therefore recommended that the predictive power of the (Q)SAR methods used by the EPA should be
evaluated against the data submitted on chemicals in the context of the notification scheme estabhshed

-in the European Community. : ) e

.,_.

The recommendauons from the OECD workshop were therefore the starting point for | the collaboranve
project between the European Communuy and the United States of America, which -is described in
this report. It must be emphasized that the scope of this project was limited to that defined by the
OECD workshop namely: an evaluation of the predictive power of the (Q)SAR techmques used by
the EPA ‘in the context of the new chemicals notification scheme established under the Toxic
Substances Control Act. The project is not, and was not designed to be, an eva!uanon of QSAR
techniques in general

M_ Ncw _ch_ez_nw_als notification schemes in.the_ Umled States of America and the Euronean Community.
Inorder to understand fully the design of the collaborative project, its implementation and the conclusions which

can be drawn from it, it is essential to understand the détails of the notification schemes as they are applied in

‘the United States of America under the Toxic Substances Control Act and in the European Community under

Directive 67/548/EEC as amended. Descriptions of the schemes are 1o be found in chapter 3 of this report.
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2. Project Design
2_.-1. Competent Bodies

In the United Statés of: America, the Agency. responsible for broc&ssmg the new chemicals
notifications and the body responsible for the realization of this collaboratlve project is the

5 -

_ Environmental Protectlon Agency.

In the European .Community, each of the 12 Member Countries has designated national Competent

. Authorities responsible for the implementation of the notification scheme established under Directive

67/548/EEC as amended. The Commission of the European Communities is also involved in the
implementation of the notification scheme as well as being responsibie for ensuring co-ordination
between the Member States. For the purposes of this project, the Commission of the European
Communities was mandated by the national Competent Authorities to act as the contact point with the
EPA. For the detailed realization of the project the input from the EC was co-ordinated by the

- Commission with advice and support from the national Competent Authorities.

- Lists of the EPA and EC experts who were responsible for carrying out the detailed analyses upon

which this report is_ based, are included as Annex 1.

2.2.  Confidentiality

Dxrectwe 67/548/EEC, as amended makes clear that the confidential data included in a nonﬁcauen .
dossier can only be made available to the national Competent Authorities designated as being
responsible for implementing the Directive, and the European” Commission. Within the national
Competent Authorities and the Commission only a restricted number of staff are allowed access to this -

-confidential information and extensive measures are taken to ensure the physxcal security of this

information.

' Given the obligations imposed under the Directive, the confidential data submitted to the European

Authorities could not be made available to the EPA without the specific permission of the

" manufacturers/importers who had submitted the riotifications in Europe. Therefore, prior to the start
of the project, the national Competent Authorities in the EC Member States wrote to all notifiers. .

~ asking for permission to release confi dential data to the EPA for the purpose-of this collaborative
~ project. It was made clear to the notifiers that the EPA had undertaken to accord the same degree of

protection to conﬁdennal data submitted under this project as they would to confidential business

" information submitted as part of a new chemical nouﬂc.atlon under TSCA.

"A total of 107 companies responded positively to the request made by the national competent
- authorities. A list of these companies is attached as Annex 2 to this report. The EPA, the national
- Competent Authorities and the European Commission would like to thank these compames for their

assistance’ without which this project could not have been carried out.

Conﬂdenual information, exchanged between the EPA and the European authorities was taken by hand
from the notification unit located in Direction General X1 of the European Commission in Brussels

‘10 ‘the mission of the United States of America to the European Commission.- From there the

information was transferred by diplomatic bag to the EPA in Washington. While in the EPA the data
were held in secure areas dedicated to the storage and processing of confidential business information.
At the end of the project, confidential documents supphed to the EPA were destroyed



2.3. ‘_ How the project was organized

" Discussions thh EC notifiers regarding the release of conﬁdentlal data to the US authonus were
.completed by December 1990. All together companies gave perniission for information, on a total

- of 175 substances to be intluded in the-project. Chemicals were removed from the study if, for -

example, they were on the origina! TSCA inventory or had been submitted under the US notification

~ scheme and had been accompanied by the equivalent of the MPD. This reduced the test set of
chemicals to a total of 144. The various use categories of substances. notified under the EC scheme
were reasonably well represented in this set of 144. The dates of notification ranged from 1983 to
1990.. For the .US, however, the scarcity of polymers and the inclusion of pesticides and
pharmaceutxcal intermediates represents a somewhat atypu.al data set of chemicals and, as such, may
not have been as good a match with the US experience as could be desxred

ln autumn 1991, DG XI of the European Commission communicated to the EPA the following
information in relation to each of the substances selected for the study :

- IUPAC name
- CAS number (where available)
- physical form
- melting point
- use (where this was adequately described in the original dossier).

- Prior to the dispatch of information, the Commxssnon and the national competent authorities were
provided by the EPA with details of the (Q)SAR methods that the EPA would use dunng the

collaboratwe pro_;ect

The EPA treated thxs mput data in exactly the same way that they would have treated data submmed :

under the TSCA new chemicals notification scheme, applying (Q)SARs to predict the properties of
the chemical and carrying out a preliminary hazard assessment. For each substance the EPA drew up

a one/two page summary. of their analysis. These summaries were delivered to DG XI of the EC _

Commission in March 1992 and thereafier to the national competent authorities.

In -Apru- 1992, DG X1 communicated the full test dossiers on each of the 144 substances io the EPA.

,Between Apnl 1992 and ‘September..1992. the.US. EPA.on. the .one hand and the EC ‘Member
States/Commission (DG XI) on the othér reviewed and analysed the result of the study. Between 14-16

.. - -October 1992, a joint meeting of US and EC experts took place at the Umweltbundesamt in Berlin
. to discuss the results of the project. Following that" meetmg, thls fmal repon was prepared for onward

transrmssnon to the OECD.

|V



3.1. h
Community -~ =
- Overview/Legal basis . _ L

The new chemicals notification scheme is established within the framework of Directive 67/548/EEC

on the classification, packaging and labelling of dangerous substances. The notification scheme was
in fact introduced in the 6th amendment to the basic Directive (Directive 79/831/EEC) which came
into force in the EC Member States in 1981. {A copy of the snxth amendment is attac.hed as Appendix
1). :

The obllgatxon to submit a standard nonﬁuatxon dossier harmomsed at the level of the EC falis upon

any manufacturer or importer wxshmg to place a gew substance gn the market in quantities greater
than 1 tonne per annum per manufacturer” [Notice that the EC scheme isa pre-marketmg scheme and .
not premanufacture as is the case in the Umted States ]

A "new substance” is defined as one that is not to be found on the European Inventory of Existing
Commercial Chemical Substances (EINECS). EINECS contains over 100, 000 chemicals on the EC

- .market before 18th September 1981.

Evenifa chemxcal is new it may not need to be notified if it falls into one of the exempted product

" sectors e.g: pharmaceuticals, or substance classes e.g. polymers containing old" monomers, which -

are specxﬁed in Anu.les 1 and 8 of the Directive respectively.

‘Notifiers are required to submit a notification dossnet relating to the substance as marketed, mcludmg
any impurities and additives necessary for keepmg ‘the substance stable but without separable solvent.
This means that the substance or entity assessed is very-rarély a pure substance and indeed some 6f

“the properties observed may be due to the impurities or additives present in the "substance”. This

means that the assessment is made on the entity to which man or the environment wnll actually be
exposed rather than on the pure substam,e

S Informatlon to be provnded by the notlﬁers

Notifiers must submit a notification dossier mdudmo an extensive technical dossier contammg the

- results of the experimental testing carried out on the' substance. The contents of the technical dossier

are laid down in Annex VII to the Directive. This standard testing package is known as the "base set”
test dossier. When the marketing levels for a substance reach 10 tonnes per annum per nonﬂcanon

" the authormes may require further testing. When marketing levels reach 100 tonnes.and 1 000 tonnes

* <per annum the notifier is required to carry out further testing. These obligatory supplementary testing

‘packages are known as the level 1 and level 2 testing packaoes respectively and are lald down in

Annex VIII to the Directive.

-The testmg methods to be used in carrymg out testing of chemicals for the purpose of notxﬁcatlon are

.-1aid down in Annex V to the D:rectwe

The "base set test package is approxxmately equlvalem to the OECD Mmlmum Pre Marketing Data

. Set (MPD) and the testing methods in Annex'V are, for the majority of tests, equivalent to the

. corresponding OECD test guidelines. Requiring testing. accordmg to agreed standard test methods has

the distinct advantage of facilitating comparison of substances.

,
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- 'How does the notification scheme work ?

The notlﬁer submxts a nottﬁcatton dossier to the competent authonty in the Member State where the '
substance is manufactured or imported. Forty five days after the authority is in receipt of a dossier
which conforms to the Directive, the notifier can place the substance on the market anywheré in the .

European Community.

* The authority receiving the notification prepares a summary dossier which is ctrculated through the
Commission in Brussels to the other eleven Member States (a copy of the summary dossier is attached

as Appendix 2) ~

The other Member States and the Commission can request the lead authority to make changes to the -

dossier or ask the notiﬁer for further information.

- The essenttal feature to note about the nottﬁcatton scheme isthatitisa de-centrahzed one: the lead
- authority effectively takes the decision .as to the. acceptabthty of the notification dossier on behalf of
the rest of the Community. In order for this de-centralized approach to work effectively the degree
.of flexibility/subjectivity which the system can tolerate is rather small: it is not one single group of
people which take the decisions but 12 different national authorities each acting alone with the
Commission playing the role of co-ordinator. This is one of the main reasons for the perceived
rigidity in the EC notification scheme which is. based upon a fixed set of information which must be
supplied for each substance. This loss of flexibility is one of the costs to be paid for the benefit of
having a notification scheme which has worked effectively across 12 different countries for over 10
years. , - _ , ) i

- Classification and Labelling

Directive 67/548/EEC as.amended contains detailed and extensive rules for the classification and
labelling of dangerous substances. Substances are classified on the basis of objective, often veiy
precise, criteria which are laid down in Annex VI to the Directive (the version of Annex VI in force
at the time of this study is included as Appendnx 3). The classification criteria are in turn based upon
the results of the tests carried out on the substance. The rules laid down in Annex VI also determine
whether the labelling of a substance should carry a pictogram/symbol indicating certain types of

~ danger and also whether the label should indicate certain standard phrases describing the risk of the.
substance, so called R-phrases, as well as certain standard phrases descnbxng how the substance can
be used safely, 50 called S-phrases

In addmon to determxnmg the labelling of a substance, the classxf ication is the starting point for the
“risk assessment in the European Community and also drives downstream legislation concerned with:
aspects of risk management e.g. worker protectwn )

As can be understood from the short desc.nptton given -above, classnﬂcanon and labelling, and in

particular classification, are central elements in the EC chemicals legislation. However, the criteria_

for classification are often extremely precise, for example, substances are classified as “very toxic”

if the acute oral LD50 is less than or equal to 25 mg per kilogram but as “toxic” if the value is above
" 25 mg'but less than or equal to 200 mg per kilogram. Classification schemes which demand such a

high degree of precision to discriminate between substances allocated to one category or another

obvxously demand a high degree of precision in the estimates made of the chemical's properties.
" Experimental testing does generate precise values and even though this precision may be more
" -apparent than real, it does provide an effective basis for building an objective classification scheme.
(Q)SAR ‘methods -on the.other.hand usually generate less objective/precise estimates of chemical
properties, and therefore do not immediatel y lend themselves as mput data constructing classification
schemes.

Tk



3.2. Essential features of the notification scheme for new chermifal qubctanggs in the United
o St.nes _ S

. OvervxewlLegal basis

Persons who plan to manufacture or import a new chemical substance for a commercial purpose are
required to provide the Environmental Protection Agency (EPA) with a premanufacture notification
(PMN) at least 90 days prior to the actnv:ty Section 5 of the Toxic Substances Control Act (TSCA)
was designed to enable the Agency to review activities associated with manufacture, processing, use
and disposal of any new chemical substance before it enters the market place. If necessary, EPA is
empowered to take action to prevent unreasonable risks before they occur (pollution prevention at its
basic level). This is accomplished by requiring premanutauture reporting. [A copy of the relevant part
of the TSCA is attached as Appendlx 4] .

. 'TSCA defines "new chemxcal substam.es as chemical substances not listed on the TSCA Chemical
Substance Inventory and not otherwise excluded by the regulations. The Inventory includes chemicals
in commercial production between 1975 and 1979, and any chemicals reviewed in the PMN program
which have subsequently been commercially produced. The Inventory currently contains over 70,000
chemical substances, of which over 7,500 substances have been added to the Inventory through the
submission of fiotifications of commencement to manufacture (NOCs) after those substances had
completed the PMN review process and were manufactured for commercial purposes.

The PMN program has been in place since 1979 and, through fiscal year 1992, has reviewed over -
21,500 notices. The Agency took action to protect health and the environment from potential risks
posed for over 1,800 of these new Substam.es

- The PMN review process

EPA developed the PMN review pro;ess to meet the statutory mandate of TSCA §5. Under the US -
Program, any person who intends to manufacture or import a new chemical substance is required to
provide to EPA available data on the chemical structure, production, use, release, exposure, and
* health and environmental effects. However; section 5 does not require chemical compames to test
their new chemical substances for potential toxic. effects. Therefore, EPA's review (and 5(e)
regulatory actions) are often conducted in the absence of data. The Agency relies on Structure Activity
Relationships (SAR) to make predictions concerning the environmental fate and effects (health and
environmental) of PMN chemicals. Each PMN proceeds through a screening process to detefmine
whether more detailed review is required and to identify candidates for regulatory action. The -
" Structure Activity Team (SAT), made up of a multidisciplinary group of experts, is responsible for
“the initial assessment of fate and effects. EPA focuses on the relatively few new chemicals of greatest
concern—those which are structurally related to known toxic chemicals, and those about whnch little.
is known .

a. Initial screen. PMN notices go thfough a multidisciplined initial review designed to ascertain
~ whether regulatory action on a more detailed analysis is-warranted. Preliminary chemistry, Structure
" Activity Relationship (SAR) analysis, exposure, and environmental fate analyses are conducted.

b. ,Use of SAR in hazard assessment. Given the qualitative and quantitative limitations of the test
data provided with PMNs (over half of all PMNs contain no test data), EPA has developed innovative
_approaches to characterize the potential hazards associated with new chemical substances. The major
components of EPA's SAR-based approach. to hazard analysis are the following:



- 'eritical-review of submitted test data' if any, on the PMN chemicat;
- ldentxﬁcanon and selection of potentxal analogues and/or predlctlon of key PMN metabohtes,
.- followed by critical review of test data available on these chem:cals, '

- use of QSAR {(Quantitative Structural Actwny Re!anonshxps) methods when available andA :

apphcable, and

- the experience and judgement of sexentlﬁc assessors in mterpretmg, wexghmg, and i mtegranng the
often limited mformauon yielded by the above hazard analysxs components.

~ The TSCA PMN reporting requirements can be compared with the European Commumty S (EC)

*premarketing” notification requlrements As the terms indicate, premanufacture notification under
TSCA is required at an earlier point in the development of a chemical than is the case for the EC's

* premarket notification procedure. Many of the information reporting requirements under the EC
~ directive are similar to those in TSCA with the major difference that the EC directive requires, as a
- mandatoty part of the notification, a specified -“base‘set" of health, environmental, and physical

chemical test data. Therefore, a minimum set of test data is available on premarket notification EC

: chem:cals, whereas the hazard assessment of TSCA PMN chemicals often starts out with fewer or no

data. \

¢. Cases completing their initial review are brought to the first regulatory decision meeting called
“Focus®. At this meeting, the results of the Initial Screen analyses are presented and considered and
a decision rendered on each’ PMN case: The possible outcomes include: drop the case from review;
hold it-over for more investigation (standard review); or move directly toward a régulatory outcome
for certain standard categones of chemicals. To date, the Agency has developed over 35 chemical

"categories of concern” to facilitate the new chemicals review process.

d. For chemu,als which are not sueened out early, the standard review includes:

" - Conducting a chemnstry analysxs

- ldentifying structurally analogous substances, :

- =" Searching the literature for toxicity data, .

- Analysing test data on the substance or analogous substances

"< Analysing potential releases to'the environment,

- Estimating exposures to workers and the general population,
- Estimating potential concentrations in surface waters,

e Investlgatmg addmonal uses which could significantly alter exposure

e Cases completing standard review are taken to the PMN stposmon Meeting for a final decxsxon

The meeting can result in a decision to drop a case.from further review, to regulate (and- require

controls) under section 5(e) or 5(f). (see below), or to “ban” the substance pending the receupt and
evaluatlon of "upfront testing.” St

N If a regulatory decision to impose certain controls on the manufacture, process, use, dxsmbutlon .

or disposal of a new'substance is reached, EPA staff communicate and negotiate with the submitter:
Similarly, if "upfront” testing is recommended in face of banning the new substance, this decision is
also commumcated to the submmer by EPA staff. -

g. Notice of Commencement (NOC) ot Manufac.ture or Import. An NOC must be submitted within’

30 days of commencement of commercial production of a ¢chemical substance which has completed

the 90-day review period. The substance is then added to the TSCA Inventory.

10



Regulatmg new chemical suhstancs under TSCA

Section 5(e) and S(t) of TSCA -authorize EPA to prohibit or limit the manufacture, processmg,
- distribution’i moommerce, use, and disposal of a new chemtcal substance if EPA makes the followmg
determmattons - .

,‘ a8

b.

. G

‘ Sect:on S(e) fmdmgs

= : " -

Avatlable mformauon on the substance is insufficient to permit a reasoned evaluation of its health -

. or environmental effects; and "‘

[¢)) The manufacture, processmg. distribution in commerce, ‘use, or disposal of the substance m ;
present an unreasonable risk of injury to health or the environment (referred toasa may present”
or nsk-based determmatxon), or

(2) the substance will be produced in substannal quantities and (A) may reasonably be anticipated
to enter the environment in substantial quantities, or (B) there may be significant or substantial’
human exposure (referred to as an "exposure-based” finding). An exposure-based review is
triggered by an estimated threshold production volume of 100,000 kilograms per year. For those
substances meeting significant or substantial human exposure criteria, chemical manufacturers may
be asked to perform some or all of the following fests on their PMN substance: an Ames assay,

. an jn vivo mouse micronucleus test, a 28-day (oral) repeat dose toxicity test and an acute oral

toxicity test. PMN substances meeting the environmental release criterion may be tested for algal
acute toxicity, daphnid acute toxicity, and fish acute toxicity. Additional elements of the exposure- -

'based testing policy may include environmental fate testing and, for PMN substances having

higher production volumes, developmental toxicity testing requirements.
Section 5(f) findings:

There is a reasonable basis to conclude that the manufacture, processing, distribution in
commerce, use, or disposal of the substance will present an unreasonable risk of injury to human
health or the environment before a TSCA §6 rule can be issued to.prevent the nsk (referred w0
asa wull present” determination): )

'A section S(f) rule, which limits acuvmes mvolvmg anew substance 1s a:section 6(b) proposed

rule which is immediately effective upon proposal. A section 5(f) order prohibits all activities

" involving the substance. (To date, EPA has issued 3 section 5(f) rules and no section 5(f) orders,
 although a number of PMNs have been withdrawn from review after EPA nouﬁed the submitters
that the Auency mtended to ban the substances) '

Pracnces under section 5(e)

To date ‘there have been five outcomes depending upon the facts of the case, when EPA has ‘made

a determmanon under section 5(e): - T

- The companyf may withdraw the PMN.

The company may develop toxicity information sufficient to permit a reasoned evaluation of the

health or environmental effects of the substance prior to the conclusion of the review period
("upfront” or "voluntary” testing). Where exposures or releases cannot be controlled pending
testing to address EPA's concerns, or the requested testing is relatively cheap and not very time-
consuming, this may be the only option available to the PMN submitter short of withdrawing the
PMN. .



L4

- The company may develop and prbvide to EPA other informatioh on the potemiél effects of the *
substance or its analogues, the potential exposures, or both, which if accepted by the Agency,

would negate the potential unreasonable risk determination.

. = The company may, togéther with EPA, suspend the notice review period, and negotiate and enter

--into a section 5(¢) Consent Order. The Consent Order would permit limited manufacture,

processing, distribution in commerce, use, and disposal of the substance pending the development
of information. A Consent Order may contain a requirement that toxicity data be submitted to-

EPA when a specified volume of the chemical has been produced. This production volume level
-is set where EPA estimates that profits from the chemical will support the cost of testing.

- The company may refuse to withdraw the PMN, negotiate a Consent Order with EPA, and/or

conduct up-front testing or. develop other information. EPA would then unilateraliy develop a
Proposed Order, under.the procedures in section 5(e), to ban manufacture or import.
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‘4. Results
4.1. lntroduclion

For this pro;eet the test set of chemicals was compnsed of a maximum of 144 substanc&s (sometimes
~ fewer depending upon the end-point and the results available). Each substance was assigned a number
‘and is referred to in the report by means of that number. A short generic dwcnpnon of each substance.
included in the prOJect is given in Annex 3. - i
In the sections whnch follow, the results are generally presemed ina summary forln, not substance
by substance. However, detailed annexes presenting the results by end-point and by substance are
appended to the report.

4.1.1. Evaluation criteria

For each end-point, specific criteria were agreed between the US and EC experts for assessing the
"success”, "failure”, "hit-rate” of the (Q)SAR methods, e.g. for most physico-chemical and the
ecotoxicity data, agreement was defined as being reached, if the difference between measured and
_predicted value did not exceed a factor of 10. In addition to these end-pomt specific criteria the
following, more general, consxderauons were also taken into account in relation to each end-point.

- " Can the predxcted data be used on a one-to-one basis in 1 the place of the t&st results foreseen in
""  the OECD Minimum Pre-Marketing Data Set (MPD) or other sxmllar test based notification
s«.hemes"

< Can the results of the predictive approac.h be used in the comext of schemes for the classmcanon
“and labelling of chemicals, whu.h employ- predeﬂned cut off values?

- - If estimated values based on predictive methods are used instead of test data for the purposes of
. preliminary hazard assessment, are the predictive methods sufficiently reliable in relation to each
_-end-point and what is the likelihood of false negatives in relation to each end-point?

-, ‘The OECD MPD and other test based systems for- screening of new chemicals fi‘équently do not
: include important end-points. To what extent do predictive methods allow one to go beyond the
scope of fixed data sets and to assess additional end-points? -

N

4.1.2. Complicating factors

Issues addressed with regard to each end-point are discussed in connection- with. that end-point.
Nevertheless a number of common problems can be identified which complicated the companson of
predxcted and observed results in relation to all end-points.

- Pure substances vs notified substances

In the EC notification scheme substances are notified essentially as they are marketed inciuding
impuritigs but minus any separable solvent. This means that impurities or non-separable solvents may
contribute significantly to the observed properties. In contrast, the (Q)SAR methods are based on pure
substances and impurities are only taken into account in the US system if the manufacturer is aware
of their exxstence/:dennty and reports this information to the EPA .

13



For the above reason the (Q)SAR methods will often fail to predu.t propemes whxch are due to the
presence of impurities.

- El' fect quantlﬁwuon

Exper'memal data reported. from the EC nouﬁ:.anon dossiers may dxsplay consxderable variability '

- (extremely wide confidence limits). Furthermore, both predicted and experimental data were often

- expressed as >n, or as <n or as ranges. In these cases agreements had to be reached end-point by .

end-point as to how to make effective comparisons.
- End-point selection
When considering properties such as acute aquatic toxicity or biodegradation the precise end-points

_addressed by the experimental testing and the (Q)SAR predictive methods were sometimes different
e.g. 24 hour toxicity as opposed to 48 hour; "ready biodegradability” as opposed to an estimate of the

time required for complete biodegradation. Again in such cases, agreement had to be reached ona ~

realistic basis for comparison.

. = Descriptive narrative assessment vs numerical data

‘(Q)SAR methods frequently-generate predictions placing substances in concern categories such as low,

medium or high. Again agreement had to be reached as to how such predictions should be compared

" with an objective value such as a numerical (e.g. 35 mg/kg bodyweight/day) Lowest Observed
Adverse Etfect Level (LOAEL) in a 28-day repeated.dose toxicity study.

.- l\ommal vS measured concentrations

Test results for aquatic toxicity test, ‘in the EC notification dossiers, particularly dossiers received

early in the life of the notification scheme, were frequently based upon nominal rather than measured
substance concentrations. In such- cases it-is entir’ely possible that the predicted value for aquatic
toxicity generated by (Q)SAR is nearer (o the “real value" than the result reported from the
- expenmental determination. . . a
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4.2. Qetmled analysis of results e

A detailed descrlptlon of the end-point by end-point comparison of the values predxcted by (Q)SAR

and the values generated by experimental determination in the EC notification dossiers is given below.

For ease.of presentation the abbreviations "EC" or "EPA" have been used as a convenient short-hand

. to identify the dpproaches used ir the European Commumty and the United States Envxronmental
Protection Agency respectively.

4.2.1. Phys ico-chemigl and environmental fate parameters

4.2.1.1. Bmlmg point

For predlctmg the boiling point, the EPA experts use estimation methods, e.g. PCGEMS (Meissner's
method), data on analogues and experimentally determined data obtained from the published literature
investigations. Impurities are in general neglected in the predictions. The application of the estimation
techniques was not possible for all the chemicals within this study.

Even though the boiling point is required for notified chemicals at "base set” level in the EC, for
many substances in this study experimentally determined bonlmg points were not available as it was
technically not possible to conduct the tests.

The boiling point is used to characterize the material, it is not directly used for risk or safety
evaluations. The boiling point may serve as an mput parameter for estimating vapour pressure, if the
latter is unavailable from experiment.

Only‘for 30 chemicals out of the 144 were measured/estimated boiling point values available for
comparison. The following criteria were applied for the analysis: -

- for all values assigned with <nor > n the signs are deleted and the values are directly compared;

.the values -are considered to be in agreement if the difference between calculated and measured
+ data does not exceed % 50 degree C. . :

The companson of the SAR and. MPD data is given-in.Table l for detalled analysxs of the bmlmg
) pomt data see Annex 4.

" TABLE I: Comparison _of boiling point data

) N° of chemicals 2 .

Total | 30 100 :
| Agreem‘.eht; : - 15 Sd
Disagreement . 15 50

If the lxterature data were included in the analysxs, an additional 11 chemicals would be added, for
which the US boiling péints were all in agreement with the EC data. The agreement was below 50%
for solid substances. :

e
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- . Conclysions - - . .

The data set for analysis was very small, so only limited conclusions are possible. The boiling point
is not used directly in the hazard/risk assessment nor is it used in the classification Schemes. On the
other hand, the boiling point is a basic piece of information about a chemical which- manufacturers
should normally be aware of, furthermore boiling point determination by testing is relatively
inexpensive. Thus, it is concluded that it is preferable, in the EC scheme to continue to measure the
bonhng point when it is technically possible to do so.-

4.2.1.2. Vapour pressure

The vapour pressure of the chemicals under consideration is predicted by the EPA using methods
based on the Antoine equation or the Watson equation or by applying the PCNOMO-technique. The
.vapour pressure contributes indirectly to the EPA's risk assessment, as it is used as an input parameter
to the exposure and -fate analysis.

Also within the EC risk assessment, the vapour pressure serves as a basic parameter for human health

. and environmental exposure evaluation. Measured vapour pressure data are required at "base set” level

in the EC; however, calculation methods can be used according to Annex V for range finding
purposes, for justifying the non-performance of the test or for providing an estimate or limit value in

cases where the experimental method cannot be applied due to technical reasons (including where the

vapour pressure is very low) .

For 113 chemicals out of the 144 test chemicals measured data on vapour pressure were available, and
_ predictions were available for all chemicals. The predictions are given in the majority of the cases as

upper/lower bounds. In order to compare the SAR values with the measured data, all values were

converted to like units (torr). The following criteria for comparison analysis were applied :

- ~for all values assigned witﬁ <nor >nthe signs are _deletéd and the values are directly compared;

- the lower limit is set at 10% torr.. All SAR and MPD values that are less than this value are
- arbitrarily set-to 10 torr; '

- 'the values are considered to be in agreement if they are within + 1log unit )

The results of the companson of the SAR and MPD data are given in Table 2 the detalled analysxs
of the vapour pressure data is to be found in Annex 5.

TABLE 2: Comparison of vapour pressure data '

D!ﬂ gf l'hl:mii'als %
Total  ° 113 100
Agreement (4 1 log unit) Ny 3| ' 62.8

Di;ggreemer}t _ 42 37.2

- of these, predimions-wﬁ;cﬁ ;
. . were not at all in agreement '
(>3 log qpits difference) T [23] {20]



The data pairs which show big deviations were more rigorously investigated: ‘in s_o‘me‘ cases the
disagreement can be put down to the fact that the material used for the experimental determination
contained volatile impurities, whereas the predictions are carried out for the pure substance.

- .Conclusions M

-

The best agreement was observed between the PCNOMO .estimates and the measured values. In
general the predictions tend to underestimate the vapour pressure. Assessing the deviations with
respect to chemical classes is not possible with the small data set available. Imprecise predictions of
very high or very low vapour pressure do not affect the overall assessment, but more precise values
are needed in the decision-televant range. Vapour pressure contributes to the exposure portion of the
risk assessment in the EC and the US; however, it is not normally used for the purpose of classxfymg'
chemicals within the EC classification scheme. Under/overstimation of vapour pressure can result in
an under/overestimation of the exposure associated with a chemical and thus contribute to an
under/overestimation of the risks. The majority of methods for the experimental determination of
vapour pressuce are relatively inexpensive, and therefore notification schemes based upon testing will
probably continue to require experimental determination. Schemes based upon predictive methods may

- need to be adjusted to foresee a more systematic approach to the experimental ‘determination of this
parameter for some of the chemicals which are identified as' being of concern on the basis of a
prellmmary hazard/risk assessment.

- 4.2.1.3. Water solubility

The methods used by the EPA experts for predicting water-solubility are based on log P,, values
(PCGEMS). However, most new chemicals do not match the application criteria ‘of the available
'QSARs, e.g. applicability recommended for liquid substances or only. for certain log P, ranges.
Within the EPA hazard/risk assessmient scheme, water solubility serves as-an input parameter for the
environmental fate analysis and ecotoxicity assessment. The lower prediction limit for fate and
_ ecotoxicity assessment is <1 pg/l; for some other purposes it may be around 1 mg/l. In cases of
concern, €.g. for chemicals with higher production volumes measured water solubility is required.

1n the EC, expenmentally determined water solubility data, which.are requxred at "base set” level,
are also used in environmental exposure assessment they may also contnbute to the classxﬁcauon‘
danoerous tor the environment”. :

Measured numerical values were not available for 13 of the 144 chemicals, as their determination was
technically not possible, but in'6 cases out of the 13, qualitative test data were available which could
be used for comparison. In 4 further cases the SAR data cannot be used for the comparative analysis.
" This means there were 133 data pairs for comparison. An additional probiem affecting meaningful-

: _-comparison is the Jack of precision in the data (both predicted and measured): many data, in particular
.- the majority of the predicted data, are given as ranges or upper/lower bounds, in case of measured
-data the values given as bourids are mostly without an indication of detection hmlt

The followmo criteria were applied for the eompanson analysis:

-=. - for all values. assigned with <n or > n the signs are deleted and the values are dxrectly compared
- for data ngen as ranoes, the average is taken for comparison;

- | the lower.Jimit is set at 0.01 mg/! and the upper limit at 10,600 mg/l All SAR and MPD values

that are less than the lower limit value, or above the upper Iumt value are arbm'arlly set to 0.01
mg/l or 10 000 mg/l, respectlvely,
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- = the values are considered to-be in agreement if they are wnhm l log unit.

- Results of the companson between SAR and MPD data is ngen in Table 3, the detalled analysns of
water solublhty data in Annex 6. )

- TABLE3; Com - parison of water solubility data

f chemicals % N
Tow 3 1000
Agreement. (1 log unit) . 90 . 67‘.'7
o Dlsagreement - : ) 43 _- 323

A ngorous scientific analysis of the estxmated and measured data for water solubxl ity was not possible

due to the imprecise nature of both data sets. Tendencies of over or underestimation of water solubility

are not observed. A relatively high rate of dxsagreement is detected for low solubility values (<1
mg/l). .

- ~ Conclusiong

Water solubility is a-significant parameter in risk assessment and might have a decisive impact on the
classification "dangerous for the environment". Under/overestimation-of water solubility can result
in a'under/overestimation of exposure.and thus contribute to a under/overestimation of the risks. SAR .
. based predictions may not always be of sufficient reliability, especially in the range of low solubility,
- i.e. <1 mg/l, due to the complexity. of factors mﬂuencxng a chemical’s water solubility. The
experimental determination of water solubility is relatively inexpensive, therefore notification schemes
- based upon testing will probably continue to require expenmemal determination. Schemes based upon -
predictive methods may need to be adjusted to foresee a more systematic approach to the experimental
determination of this parameter for chemicals at higher production levels or which are identified as
bemg of concern for the aquam. envuronment on the basxs of a prellmmary hazardlnsk ass&ssmem )

- 4.2.1.4. Partition coefficient
The partition coefficient is a key parameter 10 evaluate a chemical’s impact on the environment.

'.Funhermore its parm.ular lmportam.e is underhned as, in the SAR methodologies, several- other
- predictions, e.g. ecotoxicity/toxicity, are based upon it. The SAR prediction methods applied by the
EPA use the MedChem ClogP Software package; the respective estimations are based on a fragment
method. In cases of missing fragments, their values are estimated from expert knowledge. The upper. -
prediction limit applied by the EPA for fate assessment is log P, 26. For ecotoxlclty assessment no
upper lxmxt is considered for some chemical classes.

In the test dnven stepwise assessment scheme of the EC, the partition coefficient is also used in the
decision taking process.on further testing (e.g. for bioaccumulation potential); in addmon thelogP,,

contributes to the criteria for classification as “dangerous ‘for the environment™ within the EC
classification scheme: the log P,, value 3.represents the cut off value for decisions on further testing
- and for .classification. The EC nbtifi'cation scheme ‘requires experimentally determined partition
-coefficient data at "base set” level. Nevertheless, Annex V recommends to estimate log P,, for

e
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deciding which of the experimental methods is appropriate, for selecting appropriate test conditions
~and for providing a calculated log P, in cases where the experimental methods cannot be applied for
technical reasons. Therefore, in a number of cases, only estimated values were available.in the EC
- dossiers. Those values were not taken into consideration for-the comparauve analysls ‘of the_
SARIMPD data R
‘Eighty two chemxcals wnth both measured and predxcted log P, values are available for the
comparative study. The analysis included the application of the following criteria for comparison :

- for all v_aldes' assignéd with <-n or >n,‘the values are directly compared; ' '

- fpr vaiues given as ranges, the arithmetic average is ixéed;'-i‘

- the lower limit is set at log P,,, = 0, all values that are below O are arbitrarily set t0 0;

- the uppé.r‘ limit is set to loé P,. = 6; all values above 6 are arbitrarily set to 6; |

- the values are considereél to be in agree“mentyif they are within i: 1 log pnit.

The results 6f the compéfison of the SAR énd MPD data are given in Table 4 , the detailed analysis
of log P, is attached (see Annex 7). .

. TABLE 4: Comparison of partition coefficient data

N° of ch.g.micals % |

Total - ‘82 - 100
Agreement (+ 1 log unit) | 50 61 .
Disagreement - | 32 39
_fmef$§m5tiph' | s - 308
| Underestimation 7 8.5

T - Conclusions

-The log P, estimates are in general reasonably accurate. However, estimations are in poor agreement
.- for certdin classes of compounds (e.g. dissociated compounds, charged compounds, surfactants,
chelating tompounds, organometallics, organophosphorous compounds, compounds with unknown -
fragment values, UVCB compounds) and are not applicable for them. Calculated log P, values above -
4 tend to overestimate. Calculations in the range of 0 - 2 possnbly underestimate log P;-however, the
data set available is too small for exhaustive analysis. The EPA tajculation methods are in general
‘successful at. calculatmo lov P values <0. :

The results of this exercise indicate that _the predictive methods for log. P, 'may be of further
importance in the EC in future, i.e. submission of predicted log P,, values by the notifiers instead of
‘measured data might be regarded as a possible option. However, the log P,, range around the value
:-3, 'which is of particular importance for the EC classification and stepwise risk assessment scheme,
will anyhow have to be taken into special consideration and may continue to require experimental
determination as well as in the case of suspected underestimation.
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Thedataon n this end~pomt were dmu.ult to compare becausa dmerent scales /deﬁnmons are used. The.

* biodegradation estimates are given in semi-quantitative terms, mdlcatmg the appropriate time for

complete degradation ("days”, "days to weeks", "weeks", "weeks to months”, "months” or "months " -
or longer”, whereas the OECD-based standard 28-days tests, which are available in the EC at "base
set” level, result either in the decision "readily biodegradable” or “not readily biodegradable®.

The EPA predictions concern biodegradability in terms of primary and ultimate biodegradability using
structural analogies with previously studied chemicals: The applied estimation methods are based on
expert judgement. The biodegradation predictions are used within the EPA risk assessment scheme
as an important factor of the environmental fate analysis. :

Biodegradation data are required in the EC for risk assessment and also for the classxﬁcatlon
“dangerous for the environment”. )

115 substanc&s. were available for éomparison of predicted with experimental data. By relating

_ estimates of “days" and "days - weeks" to the definition “readily biodegradable”, 5 of the 9 substances

experimentally determined as being readily biodegradable have been identified as such by the
predlctmg methods (=55.5%). The other 4 readily biodegradable substances are predicted to degrade
in "weeks”, "weeks-months” or “months or longer”. At the same time, for 4 substances which did not .
pass the experimental criteria for ready biodegradability, a rapid degradation was predicted ("days-
weeks”). In general, as the predictive methods indicated increasing time required for complete
degradation, the better they correlated with test results indicative of a lack of ready biodegradability.

-‘The overall results of the comparative study are summansed in Table 5, the detailed analyses of the

data is to be found in Annex 8.

TABLE §: Comparison of biodegradation results

Test result - : ‘ . Prediction

Toal. - - wem . sowm
Readily biodegradable . - 5 BT

- Not readily biodegradable 102 . ' 4

- | : Q‘(pngl_qsiogs.:

The EPA methods are likely to identify those substances which are not "readily biodegradable”, i.e.
slowly degrading chemicals. However, they do not appear to work as well in identifying chemicals

-which readily degrade. The use of biodegradation predictions as a tool for establishing suitable testing
Strategies within a stepwise assessment scheme is considered.a possible option for the future in the

EC. On the basis of the EPA results it appears that if the predicted biodegradability is "weeks” or

~ longer, testing for “readily biodegradability” would not be indicated. Instead a test for inherent
- .degradability or another suitable test that provides further information on the biodegradation process

e shouid be carried out. If the predxcted biodegradability is “days” or “days-weeks" corresponding to

o readxly blodegradablhty then a ready bxodegradablllty test would be needed for confirmation.

s
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4.2. 1.6.Hvdrol;c| - - ' .

The EPA dossiers include data hydrolysis only if it is likely to occur. The apphed estxmatlon methods

€valuate the rate of hydrolysis if relevant (hydrol ysable) functional groups are present in the molecule.
.~ For few compound classes the HYDRO-programme is apphed Hydrolysis tests are not mandatory in

~ the EC at "base set" level; for 41 of the chemicals included in this study hydrolysis data were given.
Only for 6 chemicals were both measured and. predicted hydrolysis data available. A comparative
analysis of this end-pomt was therefore not carried out. :

42.1.7. §6il Sorption

The environmental fate analysis carried out by the EPA includes in general the prediction of log K.

For the majority of the chemicals within this study log K,. predictions were available. The apphed _

estimation.methods are mostly based on log P,,, but they are of limited applicability. The fragment
" method can be applled more widely, but it also dow not satisfy all requirements.

Under the sixth amendment no tests on soil sorpuon are requlred in the EC,; for notifications according

to the seventh amendment a screening test on adsorption/desorption will be mandatory. Eo:ﬂns study
no test results were available for c.ompanson

4.2.1.8. Photodegradation
The environmental fate analysis of the EPA experts includes estimatés of the photolysis of the

substance-(direct and indirect) in water. Measured photolysis data-are not required at "base set” level
and are therefore in general not available. A comparative study is not possible on the data available.
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- 422. &om;ig’;g n- arameters e
»4.2.2 1. Toxi n atic g isms

- For predncung aquauc tox:cnty approxxmately 300 SAR models are available fo the EPA .experts for

. various" (about 100) chemical classes. The estimation methods are mostly based on log P,,; only
calculated values of this latter parameter are used. Expert knowledge is required for the selection of
the appropriate SAR model. The selection is based on the chemical class, not on the mode of action.
The EPA’s SAR predictions cover both acute and chronic toxicity for aquatic organisms. Fish,
daphma, algae and, for some pesticid structures, also vascular plants are considered. For some
chemical classes, if log P,,, is above 5 it is assumed that there are no acute toxic effects. Nevertheless,
* for those substances, and snmllarly for chemicals for which: no toxic effect is predicted at the water
solublhty limit, chronic effects may still be substancial. The data on aquatic toxicity are used for risk.
assessment and assxonment of "level of com.em

- Inthe EC accord:ng to the reqmremems of Directive 79/831/EEC (sixth Amendment) at “base set”

. level, normally only acute fish and daphnia studies are conducted. Chronic effects and effects on
. species other than fish and daphnia, e.g. algae, are in general not addressed at this stage. The aquatic
. toxicity data are used for risk assessment and for the classitication "dangerous for the environment”.

In several cases, the data were given as >n, <n or as NTS (Non Toxic at Saturation). LC/ECS0 data
given as <n are difficult to interpret because in those cases, the actual LC/EC50 value can be much
lower than the given limit. For this reason those data were exciuded from analysis. Values given as
>n, however, can be used because usually, the given limit will be regarded as a worst case estimate
of the toxicity. The analysis includes therefore those chemicals for which exact and “higher than”
~ (>n) effect concentrations are supplied: data presented as NTS are also included. ’

The comparative analysis is carried out applying the following criteria:

- for all values given as > n the numbers are directly compared without considering the signs;

~ for data pairs with both values above 100 mg/l, no. dxfterentlatlon is made between the numencal
'-values the ratio of esumated/measured value therefore is 1;

- - the values are consndered to be'in agreement if they are within + 1 log unit;

.- for data. pau's in which one value is given as NTS and the other asa numencal value, the results
+  are assessed considering the water solubility: for a numerical value much higher than the water
solubility (> 100 mg/l) the SAR and experimental value are deemed to be in agreement; for effect

- ‘concentrations closer to the water solubility (<100 mg/l) the two values are deemed to be
inconsistent with one another (disagree). . .-

The results of the comparatwe analyses are given in Table 6 (Toxicity to fish) and Table 7 (Toxncxty

to daphma the detailed analyses are gwen in the Annexes 9 and 10.



e

TABLE 6: Q_)mgancon of data on toxicity to fish oot

N° of chemxcals %

Total S 130 T 100

Agreéinen_t : 4 107 823 o
Disagreement - | S X 177 o : ’

- 0’veresti_rﬁatioﬁ _ 14 : 10.8

- Underestimation 9 6_.9
TABLE 7: . Q‘ .g' mparison of data on toxicity to Dagﬁgia

N° of chemicals %

Total ‘ 127 100

Agreement - 90 70.9
DisaAgr.eémenti - - 37 . 29.1
f0verésti.mation ‘ | 20 157
- Underestimation i7 o 13.4°

- Some of the difterences in predicted and experimental toxicity can be attributed to nominal instead of

measured concentrations, the use of solvents to enhance water solubility and to different test durations
(24/48 hr for daphnia). For only S chemicals were measured and predicted data on algae toxicity
avallable ‘In 4 cases,’ aoreement between SARIMPD data-is observed (data see Annex 11)

- Qonclusmns

Information on aquatic toxicity is used both for risk assessment and for classification purposes.
Overall, SAR predictions of aquatic toxicity are quite good. For fish toxicity the predictions tend to

*  overestimate the toxicity. For daphnia over- and underestimations occurred at about the same rate.

Further effort is desirable to explain the cases where the reason for the underestimation (false negative

predlctxons) is not evident. Nevertheless, if used with the required caution, SAR predlctlons can be

very effective.in the context of the US notification scheme.

The predictions are considered to represent a very useful future option to support the decnsnon takmg ’
process within a stepwise risk assessment scheme for carrying out toxicity tests.,



“The EC scheme for- classification "dangerous for the environment™ is driven by toxxcnty,'

bxodegradabxhty and/or bioaccumulation poténtial. For certain types of substances (those which show

_low solubility in water) the water solubility may also be taken into account when determmmg the ﬁnal

classxt'canon

-

The EC classification criteria and the resulting risk phrases (R-phrases) for the aquatic environment
are as follows:

R 50: Very td)iic to aquatic organisms

Acute tOXICIty 96 hr LC 50 (tor fish) <! mgh
or - 48 hr EC 50 (for Daphnia)  <I mg/i

or 72 hr IC 50 (for algae) <I mg/l

R 50: Ver) to:uc to aquatic organisms-

~and

R 53: May cause long—term adverse effects in the aquatic environment

Acute toxicity: 96 hr LC 50 (for fish) <1 mg/l
or 48 hr EC 50 (for Daphnia) <1 mg/l
or - 72 hr IC 50 (for algae) <1 mg/l

and the substance is not readily degradable

_orthelogP 23.0.

R 51: Toxic to aquatic arganisms
and
R 53' Mny cause long-term adverse effects in the aquatic environment

' Acute toxicity: 96 hr LC. 50 (for hsh) ' I mg/i< LC 50°<10 mg/I

~=-'or . 48 hr EC 50.(for Daphnia) . 1 mg/l< EC 50 <10°'mg/I
of  72hrIC50 (foralgae) 1 mg/l< IC 50 10 mgl
and the substance is not readily degradable S
or the log R, 23.0. )

R 52: Harmt‘ul to aqu.mc organisms

“and -
- R83: Mny cause long,-term adverse effects in the .lqu.mc envu-onment

" Acute toxu.ny 96-hr LC 50 (for fish)y- 10 mg/l< LC 50 <100 mg/l

or ° - 48 hr EC 50 (for Daphnia) 10 mg/l< EC 50 <100 mg/l
or. 72 hr IC 50 (for algae) 10 mg/l< 1C 50 <100 mg/!
and the substance is not readily degradable. ; )

R §3: May cause long-term adverse effects in the aquatic environment

Substances not falling under the criteria atiove,' but »wh;nch, on the basis of the available evidence

cconcerning their persistence, potential to accumulate, and predicted or observed environmental fata
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and behaviour may nevertheless present a long-term and/or delayed d'anger to the stmcture and/or,
functioning to. the aquatic ecosystems. .

'E.g. poorly water soluble substances, i.e. substam.es with water solubility <1 mgll wnll be covered
by t.hls cnterna if:  aj they are not readily degradable
‘ ".b) and the log P, 23.0.

Further detalls areto be tound in the complete EC classnf‘ cation and labelling guide which is attached
as Appendxx 3

In this comparative study the EPA‘s quantitative predictions are used to classify the chemicals
according to the EC criteria. The results are compared to those classifications based on the measured
_ data. All 144 chemicals in the project-were classified for the comparison purpose on the data
available, independent of whether the data sets - both measured and predicted - were complete or not.
The comparison and the results are given in Tables 8 and 9.

TABLE §: . j ificatic
EC scheme I).xced on MPD vs SAR gam

_Classif. Classification based on SAR data
based on. ) o

. MPD data Total N.c* RS3 RS2/53  RS1/53  R50/53 R50
Not class. 48 28 6 6 -3 3 2
R53 - 23 2 17 - - - 4 -
R52/53 26 8 4 4 7 3 -
R51/53 34 5 3 3 14 9 -
RS0/53 13 1 2 1 2 7 -
RSO o - - - - - - -
Towl” 144 @ 32 e 26 . 26 )

* Not classified
TABLE 9: Result of the comparison of classification "dangerous for the environment"

N° of chemicals %

;lfoial o | 144 © 100 oo
Agreément | 0 43.6
Disagreement ' 74 A 51.4
-ngrcla.ésiﬁcation s 299
- Underclassiﬁcation ' 31 . 21.5

¢« -



The overclassifications can be- considered acceptable as being conservative. The agreement of 78%

when includ_ing the overclassifications is encouraging, even though the underclassifications give cause
. for concern since potentially dangerous substances may not be recognized.

' The concordance in classification of chemicals “dangerous for the eavironment” is in general

reasonably good. However, for the purpose of classification within a legislative scheme, the use of
measured data is clearly preferable. ‘
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4.23. Toxiéoingical properties/health_effects
4;2.3.1_." Absfn_-g@ion

The likely extent of absorption of a chemical via skin, lungs-and gastro-intestinal tract is predicted by
the EPA experts on the basis of the physico-chemical properties of the chemical (particularly log P,
which is usually a predicted value, and the physical form of the chemical). The initial opinion on this
basis may be modified in the light of any available test data on the chemical itself or on a closely
related structural analogue. Good, moderate, poor or no absorptlon wxll be predicted for each route

" of exposure (dermal, inhalation and oral).

The predxctlon of the likely extent of absorption following exposure by a pa}tlcular route will be used
when taking decisions on whether the chemical may presem an unreasorable rxsk to human health'
and/or on testing requxrements in the Usa.

Absorption is not investigated in the base-set level testing in the EC, but whether any absorption has
occurred can be inferred 1o an extent from evidence of systemic toxicity in the acute and repeated dose
studies. It is less easy to decide that absorption has not occurred - the chemical may be well absorbed
and show no systemic toxicity in the particular test(s) already conducted. However, it may cause
adverse effects in other test systems not yet applied. Evidence of absorption (i.e. systemic effects) may
have an influence on the timing of further testing. When there is no evidence from the currently
available-test data, the timing of further testing may be influenced by the likelihood of absorption
based on the physico-chemical properties of the chemlcal and/or the extent of human exposure
expected.

- Conclusions

There were too few studies conducted using the inhalation route for an accurate assessment of
concurrence between SAR calls tor absorption from the lungs and denved absorpuon estimates from

. toxncnty test results

' Based on the 136 c.hemu.als for whu.h dermal toxu.lty studxes were avallable, it is considered that

acute dermal studies are inadequate to judge dermal absorption. There were too few 28-day studxes

1o serve as a basis for definitive judgement on dermal absorption calls.

- The SAR calls for gastro'-imestinal absorption were essentially in 'agre_emeni with estimates based on
" the oral toxicity test results: when they ditfered it was only in degree of absorption and not, with qne

exception, giving a completely different assessment of whether or not-a chemical was absorbed at.all.
For some chemicals, which were classified in the EC on the basis of their oral toxicity, the felatively -
low extent of absorption predicted may be of some concern. However, none of these chemicals were
predicted'to have "no ahsorption” and thus would not have been dropped from EPA evaluations.

27



4.2.3.2. Acute toxicity °

Acute tox:c)ty data are used to predict the poteht:al' effects in humans of a smgle'ex'pésnre 0 a

 chemical (e.g. durmg maintenance work or in an accxdent) They are also used to help in semng dose

levels for other toxicity tests.

Predlctlon of : acute toxicity is not emphasised in the EPA evaluatxon of a new chemncal whlch focuses

on long-term or sub-chronic effects. For the purposes of this project, however, predictions of acute
toxicity following oral administration were made. (There were too few chemicals with data from
inhalation or dermal acute toxicity tests which were suitable for conducting compansons of the two
approaches to evaluation. )

“The followmg criteria were used to rank chemicals on the basis of their oral LDSO values, and 50

provide a means of comparing the predicted toxicity with that observed in the tests:

ral mg/kg - Toxicity

>2600 . . Low ()

>1000 <2000 _ Low-Medium (L-M)
5500 <1000 - Medim ™)
> 50 <500 | Medium-High (M-H)
< 50 - High@®

These criteria give more categories of acute toxicity than are conferred by the EC classification system
(below), but the same criterion (LD50 >2000 mg/kg) is used to differentiate chemxcals of Jow
concem wnh regard to acute oral toxicity from those of some level of concern..

Q___D_iﬂ.(_g_g)ral L ’ E(LQ_&&S_&Q_Q.
>2000. . . . »Not- classified
>'200 <2000  Harmful

> 25 <200 Toxic

< 25 o ~ Very'toxic

Acute oral toxicity tests had been conducted on 142 chemu.éis (two chemicals had not been tested;
chemicals 4 and 107 are corrosive and react violently with water). A prediction of acute oral toxicity
had been made for all of the 142 chemicals which had been tested, plus the two whlch had not.

There were 21 chemicals for which the toxicity indicated by the test data differed from that predicted
(15%). Twenty of these were found to have greater acute toxicity than had been predicted, but for
fourteen of these there was overlap between the predicted and observed toxicity categories, (see Table

_10). One chemical had lower toxicity than had been predicted (number 124).

e -



‘Twenty-one chemicals had been classified in the EC on the basis of their acute oral tox:cxty twenty
of them are included in Table 10 and were predicted to have lower toxicity than was observed, though
for 14 there was an overlap between predicted and observed toxicity categories. However, 18 of the’
classified chemicals (12%) were predicted to be of “low"™ acute oral toxicity, and thus would

_apparently be considered of low concern with regard to this end-point (false negatives). The classified
chemical which is not in Table 10" (number 281) was predicted, by analogy to data in the EPA
confidential data base, to have "medium” acute toxicity and this was observed (LD50 = 850 mglkg)
Details of the oral toxicity predictions and test results are gwen for all chemicals in the project in
Annex 12,

- Conclusions

Using arbitrary criteria to compare LD50 values with descriptions of predicted acute oral toxicity,
there was a tendency to under-prediction of the level of toxicity for chemicals which, when tested,
were shown to have significant acute oral toxicity. However, the majority of the chemxcals were
- correctly predicted to be of low concern with regard to acute oral toxicity.

Predicted toxicity for 18 (12%) of the classified chemicals was "low”, indicating that one-to-one
substitution of predictive methods for testing would result in chemicals being missed which are, in
fact, of some potential concern because of acute toxicity. It should be noted that two of these
chemicals had been classified as "Toxic if swallowed" (numbers 307 and 330).

In most cases there were overlaps between the predicted and the observed toxicity for the classified
chemicals, and between the toxicity predicted for the classified chemicals and those not classified.
Hence, the predictive methods could not readily be used to classxfy chemicals within the context of
a scheme using pre-defined criteria.

. Thus, this comparative study shows that the predictive methods can be used to identify correctly the

> 80% of a batch of 142 heterogeneous new chemicals which are of low acute toxicity. However, it
is of concern that some 12% of this set of chemicals did have an appreciable level of acute oral
toxicity which.was not predicted (false negatives). Because of this outcome, if assessment of acute
toiicity is an important consideration in a given evaluation scheme, the submission of test data will .
be needed to assess this end-point adéquately. This is espeually $o in instances where a guantitative
assessment of acute toxicity is needed.



TABLE 10: . Qifferencg hg twee’n §A‘R gvaluuﬁons’ and acute oral toxicity gg'( g' g;.g
(Chemical -~ " LDSO  .° Label'! . MPDtwox! SARtxX®

e »

47 . 1800 - R22 . LM L

4. >20 R22 - LM . L
. <2000 o o
54 _1984' r_izz LM L
e . .m0 - - L M
156 - 1800M 'R22 LM
" 1960F |
197 612 - R22 M L
219 1670 R22° LM L
241 . 585 R2 M L
2 - 50 R22 M L
300 1011 CR2 LM L
307 88 RS M-H L
312 © s - R2 LM L
B0 __':.10’4_‘ . RS- MH L
400 0 R ; LM L
" 360 >1000 R22 L-M L
<2000
370 1400 R22 LM L
a3 11200 R22 © LM L
#5. 1650 R LM L
$6 - 8 . R» M L
441 450 R22 M-H M
443 30  R2 M-H M

! . See Appendix 3 for list of “R phrése_s"-. .
- See abbreviations above. . '
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4.2:3.3. Jrritation

Knowledge of the potemiai for skin, eye and respiratory irritation-is important when evaluating safe
.handling practices for chemicals. Skin and eye-irritation test data are used to predict the likelihood

_that exposure of human skin or eyes to a.chemical will result in adverse effects (corrosion or’

irritation). An indication of the duration/reversibility of effects is also usually obtained.

There is not a test method for respiratory irritation in either the EC or the OECD set of accepted test
methods for the toxicity testing of chemicals. '

Prediction of irritation is not usﬁally part of the routine evaluation of new chemicals in the US, but
predictions were made for the purposes of this project, although EPA did not attempt to characterise
the degree of irritation. o . : :

4.2.3.3.i Skin irritation
The criteria used for. conducting the comparisons were to compute "primary irritation scores” from

the test data, by taking the average of the total erythema and oedema scores for both the 24 and 72
hour readings: - '

Primary irritation index . - Irritant category
-2 or less - -~ Mild/nil (flow)
>2w35 ©_ Moderate
) >6 Severe

The category "corrosive” was also used. .

In addition, chémicals were also considered accordirfg t0 whet_hér ‘they had been classified as

“"Corrosive” or "Irritating to skin" in the EC.

_ Of the total of 144 chemicals in the project, there were 140 on which skin irritation tests had been

conducted. All 144 chemicals had been considered when predicting the potential for skin irritation as

- a consequence of dermal exposure to the chemicals.

_Correst predictions of low concern for skin irritation were made for 104 of the' 122 chemicals
“(including the untested polymer, chemical number 267) for which the test results indicated little or no

irritancy (83 % of the 122 chemicals; 73% of the total number of chemicals in the project). There were
18 chemicals which were predicted to be irritating to skin, but were found not to be irritant in the test
conducted, i.e. false positives. ' - '
The .test results :(or. physico-chemical characteristics of three chemicals: numbers 4, 107 and 194)
showed that 22 chemicals either were, or could be expected to be, at least moderate skin irritants.
Twelve of these had been classified as "Corrosive” in the EC, and six as "Irritating to skin". The
outcome of the comparisons for the classified chemicals is shown in Table 11. Ten of these were
identified by EPA as being skin irritants, while for the remaining 8, EPA did not identify a concern
for skin irritation (false negatives). The group of false negatives included six corrosive chemicals.
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TABLE 11: '

Chemical _ Label' . MPb re;ul;’ SAR result Agreement’
‘4 R3S  Corrosive* Acute : Yes
49 , R34 Corrosive - Irritant . Yes
53 - R38 | _Mod - Sev Irritant ~° .Yes
107 . R35 ._ g Corrosi\r;e‘ Acute Yes
.18 . R34 Corrosive  No comment  False -ve
182 R34 ~ Corrosive No comment False -ve
192 | R34 ~ Corrosive  No comment  False -ve
194 R34 Corrosive* No comment False -ve
22 . R - ‘Moderate Irritant Yes
235 o R34 Corrosive No comment False -ve
237 R38 Low-Mod  Irritant - Yes
278 R38 Moderate - Irritant . Yes
370- "~ R34 | Corrosive  [rritant = Yes
373 : R38 = Moderate ~ No comment  False -ve -
425 o - R34 o éonoSive Irritant R 'Yes -
.. a6 R34 ~ 'Corrosive " No corment éﬂsa-ve
437 .. A | R38 Mod - Sev _lrritam. ‘f Yes
483 ‘R:'a‘q»: - Cbrrosive ~ No comment False -vé
T See Appendxx 3 for list of "R phrases . |
2 According to the criteria above, using primary irritation score.
: Predicted relative to test-derived level of skin irritancy.

Chemicals’ not tested EC assumed corrosmty based on physnco—chemncal properties.

" -The overall results for the comparison of SAR calls and MPD data for skin irritation are summarised

in Table 12. In this Table, MPD positive includes the three chemicals considered corrosive in the EC
on the basis of physico-chemical properties (chemlcals 4, 107°and 194); and SAR negative includes

- the two chemicals for which the prediction was “uncertain”. Details of me data on skin irritation for
all chemxcajs are to be found in Annex 13.



TABLE lg: . Q‘verall results for skin irritation -

' SARPositive ~ SAR Negative

MPD Positive 14 (10%) 8(5.5%)
MPD Negative 18 (12.5%) 104 (12%) -
- onclusions - skin irritation

“Incorrect predictions were obtained for 18% of the chemicals: 12.5% were false positives and 5.5%
were false negatives: The predictive methods used are not adequate for classification of chemicals
using a system based on severity of response and thus the test cannot be replaced on a one-to-one basis
by the predictive approach when knowledge of the potential for skin irritation/corrosion is needed. '

" 4.2.3.3.ii Eve irritation

The criteria used to compare the test data with the SAR call for eye irritation could not be made on
a severity index as the SAR evaluations did not usually include this index. From the test data
summaries, a chemical was considered to produce significant eye irritation if redness, swelling or
corneal opacity persisted beyond seven days or if effects were not reversible by 21 days or corrasion
was reported. Eye testing was not conducted on chemicals with predictable corrosivity because of their
physico-chemical characteristics or, for some chemicals (see Table 13), if corrosive effects had been
recorded i ina previously conducted skin test.

Classification according to the EC system (for which the criteria are a combination of scores and
. duration of effects), on the basis of the results of the eye irritation studies, was obvxously also
consxdered as mdncatmg that the classnﬁed chemicals were eye irritants. .~ : .

Of the total of 144 chemicals in the project, there were 140 on which eye irritation tests had been

conducted, three were-predicted to be corrosive and one (number 267) could not be tested for technical

reasons. All 144 chemicals had been considered when predicting the potential for eye irritation as a
‘ consequence of ocular exposure to the chemicals.

On the basis of the test results, 105 chemicals were considered to be of low concern for eye irritation,
as was chemical 267, which had not been tested. Correct predictions of low concern were made for -
87 of these (83 % of the "negative " chemicals, 60% of the total set of chemicals). The other 18 were
predxcted by the EPA to be irritant i.e. they were talse positives. ) .

The 38 remaining chemicals were either corrosive (12 chemicals), or irritant accordmg to the criteria
given above. The outcome of the comparisons between the predicted and Yest results for the classified”
chemicals is glven in Table 13, the detailed analysis for all chemxcals in the prOJect is given in Annex i
13.° B
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TABLE l3§ ' Q. omparison of predicted eve irri!ﬁngx with that ohserved .

34

Chemical i.ai;el' 'MPD result? SAR resilt  Agreement® |

4 R35 Corrosive* . Acute Yes

47" R4i Severe Uncejtain - Fa.lsc;, -ve
- 49 R34 Corrosive . Irritant Low’

87 - - R4l Sevére No comment False -ve
107 R35 " Corrosive®  Acute Yes

118 R34 Corrosive* No comment  False -ve
124 R36 Irritant Irritant Yes

151 R36 Irritant Irritant Yes

170 . R41 - Severe "~ Trritant Yes

182 - R34 Corrosive. - Irritant Low

192 . . R34 Corrosive ' ANo comrﬁeﬁt Ealse -ve
194 R34 ~ Corrosive? No coﬁment" False -ve
197 R4l - Severe No comment Fdsé -ve
m . R rritant Irrtan Yes

235 . R34~ 'Cprrdsive"- " No éomment - False.-ve e
237 K36 . Yrritant Irritant Yes

256 R36 Ircitant Irritant "Yes

263 R36 Irritant Irritant Yes

270 - " R36 Irritant No comment - False -ve
281 : R36 | " Irritant “Irritant | Yes -

300 R4 Cofrosive® _ Irritant Low

425 . ‘R34' _ Corrosive* _ “lrri‘tam " Low



TABLE 13 - continued

Chemical Label' -7 "MPDresul?. SARresult  Agreement’
436 R34 Corrosive* No comment False -ve
441 4 R4l Se_vere Irritant . Yes

442 » R4l - Severe - Irritant Yes

443 -...R34 Corrosive* No comment False -ve

1 See Appéndix 3'for list of "R phrases”
According to the criteria given in the text
3 Predicted relative to test-derived result

_ Chemicals not tested: corrosivity assumed based on physico-chemical properties or results of skin
" irritation study

From the comba}isons given in Table 13, it'can be seen that, for the 26 classified chemicals, 16 were .
correctly predicted to be eye irritants and 10 were incorrectly assessed (false negatives).

The overall results for the comparison of-the SAR calls and the MPD test results are summarised in
Table 14.

° TABLE 14: Overall resuits for eve irritation

SAR Positive SAR:Negative - -

MFD Pdéit_ive' 726 (18%) 13 (9%)
. MPD Negative - 18.(13%) ' | 87 (60%)
- . C‘onclusions - eve irritation .

Incorrect predictions were made for 22% of the chemicals (9% were false negatives, “13% false
positives). As with skin irritation, predictive methods are not adequate for classification of chemicals
with regard 4b severity of the response and thus cannot replace test results on a one-to-one basis.
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4.2.33.iii Respiratory irritation -

.New chemicals are not tested for respiratory irritation .in the EC, but the potential for respu’atory
respiration had been consndered by the EPA predictors.

~ Predictions of potenual respxratory or mucous membrane irritation kiad been made for 9 (6%) of the .
chemicals in thxs study.

- General conclusions

The majority of this group of new chemicals was ot low concern for skin (85%) and eye (74%)
irritancy. Thus, the extent to which an assessment can be made of the power of the predictive methods
to discriminate between chemicals on the basis of their skin or eye irritation potential is limited.

The majority (>80%) of the low concern chemicals were predicted correctly and 18% were
over-predicted for either or both of skin and eye irritancy. The latter observation means that for these
_ substances, the risk assessment would err on the side of caution but would lead to "over-labelling”
if the predictive methods replaced the tests.

The incidence of false negatives and the limitations in assessing severity of response are of some
concern and indicate that replacement of testing with prediction cannot yet be recommended with
confidence.

_Respiratory ‘irritation is an important end-point which is not investigated in the MPD. It would be
prudent to take note of chemicals predicted to be respiratory irritants.

4.2.3.4. Sensitisaﬁon

Knowledge of the sensitising potennal of chemicals is important when evaluating safe handlmg
pracnces :

Predncnon of sensitisation is not usually part of the routine evaluauon of a new chemlcal in the US,
but it was consxdered for thxs project.

In the EC, chemicals are tested for their skin sensitising potentidl. There is not an internationally
recognised test method for respiratory sensitisation. Classification of notified new chemicals as skin
sensitisers in the EC is based on the proportion of animals showing a positive response in a particular
test. In the EC, chemicals may be classified as resplratory sensitisers if they show close structural
similarity to-known chemical respiratory sensitisers.

Skin sensitisation tests, mostly maximiSation tests, were conducted on 137 of the chemicals in the .
project. Twenty eight chemicals were classified as skin sensitisers (including one of those which had
not been tested). A further 18 induced some positive responses but the number of animals responding
was below the threshold for Llassnmatmn in the EC.



Seventeen chemxcals were predicted to be sensitisers; four of these were predlcted to be respxratory'
sensitisers and one was predicted to be a photosensxtlser Two were predicted not to be sensitisers.
For most of the chemicals there was no comment on skin sensitisation - thts lS equxvalem to_-
considering the chemxcal of low concern/negative for this end-pomt

. For 108 chemicals (75% of the whole set in the prOJect), both the test results and t.he prednctlons .
indicated low concem for skm sensmsauon

The results of the comparisons of the test data and the predxcnons are given in Table 15 for the 28
chemicals classitied as skm sensitisers in the EC. .

‘TABLE 15:
Chemical - o SAR . Result and comn;ents
47 - - | | | False negative
76 | - + ) Agree
4 96 o - . False negative
.18 S - False negative
- 133 . 4 ~ -False negative
173 N + _ .Agreé
194 | . ’ ‘False negative NB: chemical not tested
196 S . - Agree |
197 - - R False neéafiyé .
200 | . False negative
222 : o+ : Agree Chemical also classified and predlcted as a
resplratory sensitiser
. 235 . » - : Fals_e negative
256 o +- ' ‘Agree . | .
2711 < Y e False negative
7 - ' False negative



- %

' TABLE 15 - continued

Chemical ) . .SAR - .'_Result and comments .
" 330 : + Agree . _
341 . ) + Agree Chemical also classified and predncted as a
: respiratory sensmser
344 .- False negative '
- 348 - -l False negative
376 ' ' + Agree
393 | | - ' False negative
401 . False negative
413 , - False negative
'416 :_i o - Falée negative
437 - | ._ - False negative
442 - False negative
444 ) . - False.negative

l'-'we other chemxcals were predlcted by the US to be skin sensitisers: one did not have adequate test

apparently false positive predu.txons (340, 364).

'data-(240); two did induce some-positive responses in the tests conducted (253, 312) and two were

Two other chemicals were predicted to be potential respiratory sensmsers (69, 101).

For the set of comparable skin sensitisation data (140 s.hemu.als) the comparxsons in Table 16 can be

observed .in the tests

made
'r'ABLE 16: Overall results for skin sensitisation )
SAR Positive SAR Negative .
- MPD Positive 9 (6.5%) 19 (13.5%)
MPD Negative 4*(3%) 108 (77%) .

includes two substances for which-positive responses, below the threshold for classxﬁcanon where
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- - Conclusions

The incidencé of false negatives precludes use of the predictive methods to replace the tests on'a

. one-to-one basis or to classify chemicals for their skin sensitisatien potential. However, the

concurrence of positive predxcuons with positive test results needs to be further assessed with a larger
set of chemicals as confidence in the ability to predict posmves could perhaps replace tstmg of
chemicals predxcted to be skm sensmsers

4 ‘For respxratory sensmsatlon reliance is currently placed on predlctxve methods, based on structure,

to classify new chemicals in the EC, and the unclassified substances predicted, in this project, to be
potential respiratory sensitisers should be re-evaluated in the EC with regard to classification.

It is not possible to comment on the single prediction of potential photosensitisation.

4.2.3.5. Repeated d(;se toxicity

Repeated dose toxicity covers the adverse effects which may arise in humans exposed to a chemical
at frequent, regular intervals over a prolonged period of time, for example at their daily work. To
facilitate evaluation of safe handling practices for chemicals, it is important to have knowledge of the
potential systemic effects which may occur on repeated exposure.

In the EC; general effects on the whole animal and effects on tissues, organs and/or systems are
investigated. Special etfects (e.g. neurotoxicity, reproductive toxicity, carcinogenicity) are investigated
in specific tests, but indications of potential reproductive toxicity, neurotoxicity or immunotoxicity
may be detected in repeated dose toxicity studies.

For most of the chemicals in this project only 28-day and/or occasnonally 90-day, study results were
available. In the EC study summaries used for this project, dose levels used, a description of toxic
signs, including clinical chemistry and haematology, gross and microscopic changes in a selected set
of tissueslorgans, and NOEL, NOAEL, LOEL and LOAEL (no/low observed effect/adverse effect
level) values are usually included or can be deduced. In general, only effects of biological significance
are -included and species specific effects (e.g.. peroxisome proliferation and, in the more recent
summaries, male rat specific light hydrocarbon nephropathy) are not. Chemicals are classified for

epeated dose toxicity in the EC on-the basis of adverse eftects (of biological/human significance)
“oceurring at or below dose levels specitied according to the route of exposure and the duration of the
" study.

Predictions of repeated dose toxicity are particularly important in the US EPA evaluation process; with -

identification of potentially toxic n.hemn.als as the goal. Efforts are also made to assess potentlal target’
tlssuelorvan/system _ ) -

-

_ Tes't data were not available for seven chemicals (3 corrosive chemicals, 2 polymers, 1 organoclay

and oneé ‘chemical not tested in the light of test data available for another notified chemical, of very
similar structure). Two chemicals had been tested in 28-day inhalaticn studies and eight in dermal
28-day studies. For one of the latter group, a 90-day study had also been conducted. The remaining
127 chemicals had been tested using 28-day oral toxicity studies and three also had results available
from’ 90—day studxes - : :

Ewht chemicals had been classmed in the EC on the basxs of thexr repeated dose toxicity.



. #

The comparison of repeated dose toxicity test results with predicted toxicity was the most difficultto
_do as interpretation of observed effects in terms of severity and significance is a matter of professional
judgement. The factors considered in the evaluation were the perceived seriousness of the toxic effect,
the number of organ-specific parameters affected, with microscopic pathology given the heaviest
weight, multiplicity of target organs, the toxic effect(s) at the LOAEL, the numerlcal value of the
NOAEL, dose-related effects and the spacing of the dose levels used. -

The systemic toxicity data from the test resﬁl;s were scored as high, moderate or low using the
following general criteria (sometimes modified according to professional judgement): ~

ncern level = Criteria.

. Low (L) No systemic toxicity (NOAEL 1 g/kg/day or more); only minor clinical signs

of toxicity; liver and/or kidney weight increase or clinical chemistry changes,
LOAEL > 500 mg/kg/day.

Moder'ate ™M .Organ pathology (gross.and/or microscopic) with LOAEL 500 mg/kg/day or
. less; clinical ‘chemistry changes and organ wexght changes at <500
mglkg/day, NOAEL <100 mg/kglday

High (H; Death. ergan patholooy (microscopic) at LOAEL 100 mvlkg/day or less;
. -mulnple organ toxicity; NOAEL <10 mg/kg/day.

*Split-levels" (L-M; M-H). were adjustments for spec:ﬁc multiple organ toxicity, borderlme effect
levels and professmnal judgement.

The outcome of the eompansons of repeated dose toxicity on the basis of concern level is summarised
in Table 17.

TABLE17:  Matrix analvsis of svstemic toxicity concern level

2
=
b

$AR . L
MPD | |
L | 62 10 5 0 0
LM 3 1 B 0
M o f 5 1 B
MH - B 2 3* 0
H ° 0 0 0 ' 1*

* 1 chemical in each of these groups was corrosive and predicted to have acute effects



One chemical (337) is not included in the matrix. It was M-H au:ordmg to the test results but there
wa no prediction of repeated toxicity.. A .

Sixty-two chemicals (43%) were consxdered of low concern both followmg testmg and by the
predictive methods

Twenty chemicals (1'4%) with greater than "low" concern were predicted to have the same level of
concern as was deduced from the test data using the criteria given.above. This group included the two
corrosive chemicals which were predicted to have "acute” effects (numbers 4 and 107) and chemical
292 for which data were available from the product literature. - ) :

Thé concern level was under-predicted for 42 chemicals (29%) though for 27 chemicals there were
overlappmg concern levels from the test'and predicted results; and 23 of these predicted to be of low
concern were only low-moderate from test results. For the other 15 the concern level predicted was
at least one whole leve! lower than that deduced from the test data. Six of this sub-set of 15 were

_ chemxcals classxﬁed in the EC on the' basxs of repeated dose toxicity.

Toxxcxty concern was apparently over-predxcted for !9 chemicals. However the extent of repeated .
dose toxicity testing of these chemicals was limited to 28-day studies (18 oral studies, 1 dermal). It -
will be of interest, if/when 90-day, or longer, study data become available, to re-compare the

' predlcted toxicity with that found on testing.

Overall, the correct level of concern (according to the criteria given above) was predicted for 57% -
of the chemicals, but was under-predicted for 29%. Toxicity was apparently over-predicted for 13%

~of the chemicals

Details of the organ toxicity predu.uons and test results are ngen for all the chemicals in the prOJect

in Annex 14.

~ -- - . Conclusions

Just over half (57%) of this group of 143 heterogeneous chemicals were correctly predicted to be
either of low concern (43% of the total) or to have the same level of concern (14% of total) in relation -
to repeated dose systemic toxicity. The concern level was apparently over-predlcted fora further 13%,
but if/when longer-term studies are conducted the predicted effects s may be mduced

Under-prediction of the level of .concern on the basis of repeated dose toxicity was noted for 42

~ chemicals (29% of the total), although for 23 of these, the test data indicated only low-moderate

concern and EPA predicted low concern. For 15 chemicals, there was at least one whole "level of

concem difference, and six of the eight classified chemicals were in this group.

"On the basns of these comparisons, although for 74% of the chemicals in this study, correct or near-

correct predictions of concern level were made, it is not Lonmdered possible to consider the predictive -
methods as an adequate substitute for conducting repeated dose toxicity ‘testing of ‘a
random/heterogeneous group of chemicals because of under-prediction of toxicity. As classification

* of a chemica! as dangerous following repeated exposure depends not only on the effects seen, but also

on the dBses at which they occur, the predictive methods for repeated dose toxicity would not provide
a firm basis for classification. :



© 4.2.3.6 Mutagenicity

. Chemicals which increase the incidence of mutations in the cells of exposed humans may thereby -
increase the incidence of-cancer (from mutations in somatic cells) or genetic defects in the offspring
(from mutations in germ celis). It is generally thought prudent to assume that there is no threshold
exposure level, below which exposure would give rise to only low concern, for chemical mutagens.
Thus, chenucals identified as mutagens are subject to strmgent controls so that human exposure is
mmmused '

Because of the serious and irreversibie -effects which may occur in humans exposed to chemical
mutagens, testing for mutagenicity usually employs a number of tests, in vitro and in vivo, which are
conducted either as a battery or (as in the EC) in series. In the EC, all notified chemicals must, if it
is technically possible, be tested in a bacteriological test for gene mutation and in a test in maminalian
- cells for chromosomal effects at the "base-set"” level of supply. The latter test may be éither an in vitro
" test or a test conducted in vivo. Maximised conditions are used, though short of conditions likely to
cause artefactual positive results; and in vitro tests are conducted both with and without exogenous
metabolic activation. Further testing is conducted to investigate in more detail positive test results, as
necessary, and/or as supply tonnages reach the trigger levels. Classification of chemicals on the basis
of mutagenicity is done ‘according to criteria defined in Annex VI to the dangerous substances
Directive. Chemicals are not usually classified unless there is evidence of mutagemclty from tests.
conducted in vivo. so positive in vitro test data will trigger the need for testing in vivo.

The EPA predictions for mutagenicity, based on e.g. chemical class, analogue data, Iikely metabolites,
alkylating potential, represent an overall for mutagenic potential. EPA also considers available data
concerning mutagenicity test systems and their sensitivity towards different classes of chemicals. Thus,
the criteria for comparing the predicted with the test results involved more than a simple comparison
.of EPA predictions with the test data. In addition, the test results for a few (6, 4%) chemicals with
borderline responses were not always interpreted in the same way by the EPA and EC expers.

Tests had not been conducted on five of the 144 chemicals in the project - 3 for technical reasons
(chemicals 4 and 107 were corrosive and chemicals 267 was an.insoluble polymer) and for the other
two.(chemicals 194 and 445) data from analogues were considered acceptable. Predictions had been
~made for the first three (all were “low concern” for mutagemuty) but there were no test data to
compare them with. Thus, there were 141 data pairs for comparison. All of the 139 chemicals tested
. had Ames test data and all had at least a result from one other study. The in vivo micronucleus test

~_ occurred most frequently as the second study, and the in vitro chromosome aberration test was next

most common. Tests in E coli (always alongside the Ames test when the E coli test had been
. conducted); in vivo chromosome aberration, nuclear anomaly and sister chromatid exchange (SCE)
tests and in vitro mammalian cell gene mutation assays, unscheduled DNA synthesis, and SCE -tests
also occurred in this set of tests. lnteresuntvly, for no chemical was there more than one posmve test.

One hundred and twenty chemicals gave negative results in both a bacteriological (Ames) testand a .
non-bacteriological test. Some of these chemicals also had negative results from gene mutation tests
in E coli and/or from other non-bacteriological tests. Two chemicals were assumed. by analogy to
structurally similar chemicals to be negative and were not tested. Thus, following testing, 122
.chemicals (85% of the chemicals in the project) were considered negative. SAR predictions of low
concerfrfor mutagenicity were made for 107 chemicals in this group (88% of the MPD "negatives").

Depending on how the analysis is done "false positive” predictions were made for 14 (10%- of total)

or 2 (1.4%) chemicals. A direct reading of the MPD results would lead one to conclude that there

were 14 false positive predictions. However, EPA considers that positive results would be produced

- if tests were performed using assay systems other than those used already to test the affected
- -y
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chemicals. The EPA conclusions are based on the exnstem.e of data on analogues (chemlcal or
mechanistic) indicating positive results in certain test systems. It'will be of interest (and potential

importance) to-see whether-the predictions ot posmve mutagenicity are fulfilled if further test data -

become available, ’ - .

Six chemxcals (4% of total) with positive test data were predu.ted “low" (false neganves) because of
absence of known positive data in analogues

The test results (including. where appropriate. an indication of wzak positive results), EPA predictiohs
and results of comparison are given in Annex 15 for all of the chemicals in the project.

- anclusion

A high propomon of the chemlcals in this pro;ect were negatwe for mutagemcnty and a high
proportion of these were correctly identified by the EPA.

Although the number of test-positive chemicals was small, it is also of concern that six of them were
called low. The observation that 123 of 142 data pairs (87 %) were apparently correctly predicted thus
has to be seen in the light of the above comment. For this reason it would not be prudent at this time
to replace mutagenicity testing of new chemicals in the EC with the predxctwe methods used in the
US for PMN chemicals.

As the EC classification system for mutagenicity, as applied to notified new chemicals, depends
essentially on'tésting in vivo to investigate whether effects observed in vitro are expressed in vivo,

the predlcnve methods used here, which do not make this distinction, could not be used for -

classification in the EC.

4.2.3.7. Other effects

A number of effects were considered using the predictive methods which had not yet been investigated

in the EC testing programme for the chemicals in this project i.e. reproductive_ and developmental.
_toxicity, neurotoxluty and oncogenicity, For some chemicals, indications of some of these effects (e.g.

clinical signs of neurotoxicity; changes affecting the reproductive organs) may be reported for the
- acute or repeated dose tests. Such reports were made for some chemicals in this project: five

. chemicals had significant indications of potential reproductive toxicity (76, 151, 186, 200 and 292)

and reproductive toxicity was predicted for chemicals 200 and 292 but not for the others
(developmental toxicity was predicted for chemical 76). Signs of neurotoxicity:were’ seen with six
chemigals (54, 268, 340, 342 431 and 434) and neurotoxicity was predicted for two of these (54 and
: ‘340) 5

Adverse effects on reproduction and/or development were predicted by EPA for 51 chemxcals 35%);.

27 chemicals were predicted to be neurotoxic (19%) and 33 (23%) to be oncogenic:- This is of
particular concern as these potential eftects are not speumally investigated in the mmal testing of new
chemicals i in the’EC. .

The health concerns for which the MPD data set does not provide data were analysed for number of
chemicals for which such concerns were expressed and the frequency of occurrence. Of the 144
chemicals, 66 (44%) had concerns that addressed health effects outside the scope of the MPD* data set.
The breakdown by effect and frequency of vccurrence is presented in Table 18. T
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- TABLE 18: ‘Health concerns not addressed by the MPD data set
: % of Total chemicals o )

. @

Concern - Nurﬁber of .chemicals‘f :
Oncogenicity 33 23
Devgiopmemal toxicity 46 32 |
Reproductive toxicity 13 .9
Neurotoxicity ) 21 15
t Immunotoxicity - | 2 .
Photosensitisation ' | 1 -
Lung o . 1. -
Réspiratory sensitisation 1 -

 This table indicates that potential adverse effects beyond those in the MPD were identified for a
substantial number of the chemicals, which implies that hazards and possibly risks may be
- -underestimated if these effects are not considered. There may be a need for early focused testing in

at least some of these cases,
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s. verall conclusions

5.1." - .Conclusions: US perspective

‘5;-1.1. Introduction/Qverview

The purposes of the study were to compare the results obtained in assessing a series of European

- Community (EC) new chemicals using two methods - the US SAR-based (Strutture Activity

Relationships) approach and the EC's testing-based approach using the Minimum Pre-market Data
(MPD)- and to estimate the extent to which the US hazard! conclusions on new chemicals might
change given a "base set” of test data. The study would also provide insights into the strengths and
weaknesses of spec:ﬁc SAR approaches and allow EPA to judge how well SAR works in other areas

- of application, e.g., prxonty setting for exxsung chemicals and testing.

The results of the study,- as expected, were quite useful in judging many of the strengths and

- weaknesses of the US approach, as well as determining the utility of MPD-type data in improving US
- assessment capabilities. It must be pointed out, however, that as useful as the study was, there are

some limitations that must be considered in the overall evaluation of the exercise. These limitations

- include: the small data set available, the end-points used for comparison were limited to the tests
. included in the MPD data set, different approaches to ascertaining certain parameters, and indirect

measurement in some MPD data sets of one or more physical/chemical properties (i.e. extrapolation)
which- may or may not give a "true” result. These limitations are-discussed in more detail in the

- following.sections. However, taking into account these limitations, the MPD/SAR exercise served to

confirm that the SAR approach to screening new chemicals? is useful and effective in identifying
chemicals that may be toxic and in need of turther scrutiny for US regulatory purposes. However,
the SAR approach. appears to have limitations in predicting physical/chemical properties under some
circumstances and in predicting the exact type and level of toxicity of the chemical, especially with

. regard to general systemic (health) effects.

51.2 Res esults

~The end-pomts that. were assessed -have been -divided- into four categones (physxcal/chemxcal .
properties, biodegradability, health effects. and eeotoxnuty)_ for discussion purposes and appear below.

H

5.1.2.1. Physico-chemical properties

. ,The physical/ehemieal properties rouii'nely predieted by the SAT are: log P,., boiling. point/nielting :
- point, water solubility, vapour pressure, Henry's Law constant as well as the soil sorption coefficient

and the bioconcentration factor. The MPD data set eontams either measured or calculated values for
log P, boiling point/melting point, watef solubility, vapour pressure, and Henry s Law constant. Of
these properties, there were sufficient data paxrs for meamngful comparlson of log P,,,, vapour
pressure and water solubility. ' '

'This st'udy examined- hazard (or toxu.:ty) predictions and did not examme exposure or risk issues,

ther than to consider predu.tnons of environmental fate.

?In the US scheme PMN chemicals are initially reviewed by EPA's Structure Activity Team
--:(SAT) which "screens”.the chemicals: 10 assess their_fate and effects. For cases which are determined
to present poténtially significant risk concerns, a more detailed assessment is prepared. The present

study compared the results of SAT (s«..reemn g) assessments with the results of the MPD testing.
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For log P,,, comparisons of the 144 chemicals, there were 35 for which either SAR and/or MPD data
were missing, additionally, a number of the MPD values were calculated or estimated which allowed
for a comparison of estimation methods. but did not provide an opportunity to comipare the US
estimated values with actual measured values. Applying a US/EC agreed upon standard of £ 1 order
of magnitude for "good agreement,” the overall agreement between the US estimates and the EC
measured values was around 60%. In analysing the 40% which-were in disagreement, it became
apparent that the estimation techniques for log P, were of limited value with certain classes of
chemicals (e.g., classes where all the molecular fragment constants have not been measured, ionic
compounds, organometallics, inorganics. and classes/compounds which are readily hydrolysed). For
those classes where the estimation techniques are appropriate, the agreement was acceptable and
predictive approaches were judged to provide a useful alternative to experimentally determining log
P,,...For chemicals where models are not appropriate, expernmental derermmauon of log P, is the
preferred method. :

Vapour pressure comparisons presented a number of analytical problems. In the US PMN program
vapour pressures below 107 torr are routinely considered "negligible” and not of concern for either
worker/consumer exposure. or volatilization from the pure state. Thus estimated -values of less than
107 torr are in general not determined. The EC, however, considers vapour pressures relevant to 10
torr and thus requires values to be provided. In order to adjust for the differing requirements, a set
--of rules was generated and agreed to by the US and EC. Addmonally, the vapour pressure for the EC
chemicals was measured on the substance “as marketed” in the EC (i.e., a mixwre or formulation,

in many cases), whereas the US estimate was made for the pure chemical. The results of the analysis
showed that 63% of-the US estimated values were in agreement (1 log unit) with the measured EC
values.” Of the 37% (42 chemicals) of the comparisons that were in disagreement, the disagreement
for 30 of the chemicals can be accounted for by the following reasons:

the measured" vapour pressure value was extrapolated from a value measured at a higher
temperature which tends to overestimate the true actual atmospherrc vapour pressure;

. the pre-market substance tested contained a volatile solvent and/or impurities;
the substance decomposed during the measurement procedure; )
the measured value reflected water which was being driven off by the measurement procedure; -

vapour pressure was the fowest value measured and thus represents the upper limit rather that an

actual value. ' )
The best agreement was observed between the PCNOMO estimates and the measured values. Overall, *
however, vapour pressure estimates were judged to have marginal acceptability since the values were
both over- and underestimated by the US. As was stated previously, vapour pressure: contributes to
the exposure portion of the risk assessment for new chemicals and over/under estimation can result
in an over/under estimation of thé exposure associated with a chemical and thus contribute to an
over/under estimation of the risks. Thus incorrectly estimating vapour préssure may unnecessarily put
the worker/consumer at risk or burden the manufacturer with unnecessary constraints depending upon
the ‘direction of the estimation error. Vapour pressure is a relatively inexpensive parameter to
measure, and as such, it may be more cost effective and less risky/burdensome to obtain experimental
data to confirm the esumated value in cases where vapuur pressure is an nmportam contributor to the
risk projection. .
- Water solubility comparisons presented -some similar problems to the vapour pressure comparisons.
- In the US PMN- program water solubilities below 1 mg/l are not routinely estimated, because
reasonably ar.curate esumatmn of extremely low water solubllmes is drftu,ult On the other hand, the

r’e
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EC data meastire water solubilities of < 0.1 mg/l in many cases. In addition the EC measnred value
is not necessarily done on the pure chemical but many times on the substance "as marketed whereas
the US estimaied value is for the pure chemical. The results of the analysis showed.that 68% of the

US estimated values were in agreement (+ 1 log unit) with the measured EC values. Of the 32% of -
the comparisons (43 chemicals) that were in disagreement, the dnsagreement for 26 of the chemlcals :

can be accounted for by the followmg reasons:

the measured" value was not actually measured but reported as a lower hmn of detection or

the lowest value measured

the pre-market substance tested contained a solvent and/or lmpurmes which comphcated :

mterpretauon of water solubxhty values, 4
. the measured value was measured spectrophotometncally,
the subsrance deeomposed or reacted with the water durmg the measurement procedure
Overall the water solublhty estimates were Judged to have marginal acceptability since the values were

both over- and under-estimated by the US. Water solubility contributes to the hazard and exposure
portions of the risk assessment for new chemicals and over/under estimation can result in an

~ over/under estimation of the hazard/exposure associated with a chemical and thus contribute to an
‘over/under estimation of the risks. Thus incorrectly estimating water solubility may put the
-worker/consumer unnecessarily at risk or burden the manufacturer with unnecessary constraints .

deperding upon the direction of the estimation error. Water solubility is .a relatively inexpensive
parameter to measure, and as such, it may be more cost effective and less risky/burdensome to obtain

‘experimental -data to confirm the estimated value in cases where the water solublhty is an important:

contributor to the risk projection.

- 5.1.2.2. Biodegradabilitv -

- Comparison of the US and EC blodegradablhty data . was dxfﬁcult due to the fundamental
‘incompatibility of the evaluation approaches used for assessing biodegradability.in the US versus the
- EC. The US estimates biodegradability in terms of "days, weeks, or months” which réfer to the

approximate amount of time ¢not half-life) required for complete primary and ultimate biodegradation

- of the chemical in aquatic environments. In contrast, the EC requires a laboratory test which evaluates
_ . the "ready” biodegradability of chemicals. Thus, while chemicals that degrade easily in the EC testing
" - scheme would most likely be easily degraded in the environment, it is not necessarily true that
chemicals not degraded in the EC tests would not be degraded under environmental conditions-which

*. is what the US approach attempts to predict. For the purposes of this exercise. chemicals that did not

~ pass'the EC test, i.e. did not degrade under conditions of the test were considered to correspond to

the descriptors “weeks or longer” and onés that passed, i.e., degraded, were considered to correspond

~ to.the descriptors “days,"-and "days to weeks" in the US scheme. Using these cntena there was 3-

93% agreement between the US predictions and the EC test results

- The US scheme for predlctma tnodegradahnhty aims for a realistic assessment of the ultimate fate of:
. a chemical under environmental conditions. In contrast, the EC testing scheme is designed to
- determine ready biodegradability under precise laboratory conditions: While the EC scheme may

provide more quantitative results, it can be argued that the-modelling by the US represents a more

realistic estimate albeit qualitative. Biodegradability testing under conditions that duplicate actual
environmental conditions may not be feasible either from a scientific or a cost perspective. Although.

the MPD/SAR analysis has significant uncertainty due to the basic differences between the two

- approaches, ‘the present US modelling scheme appears to be reasonably effective in predicting

&
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.bxodegradabxl ity that is consnstent with experimentally derived results However, glven the uncertainty

in the analysis, in the instances for which fate is a major contributor to the overall risk projection, or

- for classes .of chemicals where there is msufﬁcxent data for modellmg, it is advisable to confirm the

predlctlon with approprlate testing.

5.1.23. Hs&lm.:ﬂﬂ!s

Although the EC requires that a base ser of toxicity data be submitted with all their new chemicals,
the data are used principally to classify and label the chemicals according to a set scheme. This is in
contrast to the US practice where hazard information is evaluated and integrated with potential

. exposure to ascertain risk. -In addition, utider the EC scheme additional testing on the new chemical

must be provided as production grows (known as the “step system”). In the US, on the other hand,

" if controls or testing requirements are not implemented before manufacture commences, the new

chemical authorities under TSCA no longer apply. Thus any controls or testing must be done under
TSCA's existing chemical provisions which carry a much heavier burden for the government. Thus
the emphasis on end-points tends to differ under the two schemes, with more weight given to acute
effects (i.e. lethal dose; eye and skin irritation and sensitisation) in the EC scheme and more attention

. paid to long-term or sub-chronic effects in the US, with relatively little emphasis given to acute

effects. Nonetheless, because the US does not routinely predict acute effects for new chemicals (end-
points which are well represented in the MPD), but focuses its eftorts on predicting long-term effects

- {many of which are not covered by the MPD), -the study was somewhat limited in its ability to -

compare health hazard predictions with MPD results. These points will be discussed in more detail

- below.

For the analysis of the comparison between predicted effects and test .data', each end-point was
compared and analysed separately. An overal! analysis was also done which attempted to compare the
US and EC "bottom line” health assessments for each chemical regardless of effect.

For acute effects the US predictions corresponded to the EC results between 78-88% of the time. Eye
irritation had the lowest correspondence between predicted and measured value and dermal irritation

. had the highest. Nonetheless, irritation and ‘sensitisation are not judged to be pamcularly amenable

to- SAR analysis. except for general classes; furthermore the tests for these effects are, in general,
inexpensive. It seems reasonable that if understandmg of these effects is an important consideration
under a. -given scheme, then the submission of data is preferable to prediction. For acute toxicity, the

_ predictive approach worked reasonably well and-is Judged to be acceptable for screemng purposes
- (i.e., qualxtatwe assessmem) . .

- Overall for mutaoemuty the US predunons eorresponded to the EC results 94% of the time. Out of
. 144 data sets available for mutagenicity, 21 initially were in disagreement between the US prediction

and the EC results. Further analysis of the 21 revealed that three of the disagreements were due to
the use of .inappropriate analogues by the US, two were due to lack of positive analogue data and”
weak or marginal positive responses reported in-the EC data, and four were due to the absence of
analogue: mutavenieity data upon which to base SAR decisions. The remaining 12 may be MPD "false
negatives” caused by testing in assay systems known to be insensitive to specxﬁc classes of chemicals,

_ These. 12 were called positive by the US due 10 analogue data reporting positive results in assay
. systems known to be sensitive to chemicals in the specific classes. Six chemicals with positive results

were’ predlcted “low" because of the lack of data on analogues and an absence of structural features

.. -suggestive of mutagenic activity. These false negatives; while small in number, were of concern and .
-, -suggest | that tesnng for this end-pomt should be considered in cases for which data on analogues are

B Y S
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For -long term and sub-chronic effects, the US routinely predicts*systemic toxicity as well as -
- developmental and reproductive toxicity, neurotoxicity, and oncogenicity. The EC "base set” data .
includes only a 28-day repeat-dose study which does not address the. latter concerns. In’order to
analyse the results of the study, systémic toxicity was assessed and then the concerns that fall outside
of the 28-day study were folded into the analysis to achieve an overall analysis of the US predictions.

- Systemic toxicity, exclusive of developmental and reproductive toxicity, neurotoxicity, and
-oncogenicity, was analysed by comparing the US predictions (concern levels)® for systemic toxicity-
only with ‘the MPD data; both were also scored according to severity of effect which was
predicted/observed. The results of this analysis showed that for 57% of the 138 chemicals assessed
the scores were identical and for 43% the scores disagreed. Further analysis revealed that the US
tends to ynder-predict systemic toxicity (effects and/or severity) as observed in the MPD's 28-day
study (which, in itselt, is judged to provide a reasonable approximation of sub-chronic toxicity for
_most chemicals). For 27% of the chemicals, the US predicted a “low" concern whereas the MPD 28-
day study supported a “low-moderate” or greater concern level. For 3% of the cases, ‘the Us
predicted some concern (i.e., low-moderate or greater) while the MPD results supported a higher level
of concern: For 14% of the cases, results of MPD testing supported a lower level of concern than
‘was predicted by the US; in 11% of the cases the MPD supported a *low" concern whereas the US
. predicted low-moderate or greater concern. Note, however, that while the comparison study suggests
a clear tendency to underestimate rather than overestimate the potential for systemic toxicity, the
magnitude of the difference between the US and EC calls was relatively small. - For example, in 23
of the 41 cases for which the US under-predicted the concern level, the MPD supported a "low-
moderate” concern whereas the SAR-based call was.for "low" concern while in 3 additional cases
_ where the US predicted "low-moderate” or greater concern, the MPD supported a one-step increase -
in the concern level (e.g., "low-moderate” concern to “moderate” concern). This, nonetheless, is
. interpreted as indicating that the US needs to exercise caution in interpreting systemic toxicity
predictions and should consider requiring a repeat dose test in cases where the projected exposures
are at moderate or higher levels. ' ) o -
When concerns not addressed by the MPD (i.e., developmental and reproductive toxicity,
__neurotoxicity, and oncogenicity) were folded into the analySis, the US level of concern scores were
iidentical to the MPD scores 78% of the time. The chemicals for which non-MPD health concerns
were identified by the US were analysed to determined the nature and frequency of their occurrence.
Of the 143 chemicals, 66 had concerns identified by the US that suggested one or more health effects.
beyond the scope of the MPD. The breakdown by predicted effect revealed that 32% of the chemicals
had developmental toxicity concerns, 23% had oncogenicity concerns, 15% had neurotoxicity
concerns, and 9% had reproductive toxicity concerns. ' :

The large number of chemicals that were predicted to have effects not addressed by the MPD raises
the issue of possible improvements to the MPD. Although it may not be feasible to address
oncogenicity directly, the developmental. reproductive and neurotoxicity concerns could conceivably
be screened by use of a modified testing scheme. Thus, in designing a "base set" of testing, it may
be appropriate, given the relative frequency with which these potential effects were identified in this
study, to include testing to screen for these effects. '

*The concern levels emf;luyed by the US in assessing new chemicals (and used in this study) are
as follows: low, low-moderate, moderate, moderate-high, and high.

‘Five pf:the chémicﬁl_s were not tested in a 28-day study due to physical/chémical properties (e.g.,
pyrophoric) that rendered them unsuitable for testing. -
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When overall level of concern scores for health effects are considered, (i.e., a bottom-line assessment .
considering all effect areas), the trend towards under-prediction rather than over-prediction (which was
observed in the analysis of systemic toxicity outcomes) is still apparent. If the overail level of concern
scores are analysed similaly to the systemic toxicity scores, 11% of the chemicals were identified by

" the US as being of low coneern whereas the MPD supported a low-moderate or greater concern based-
on the MPD data, while an additional 8% were identified as being of low-moderate or greater concern
by the US while the MPD supported a higher level of concern. In contrast, for only 4% of the cases
'did the MPD support an overall lower level of concern than had been projected by EPA. However, .
_ the scores for overall fevel of concern for health effects indicate a higher concordance between the
US and EC than scores that were seen in the systemic effects analysis, which is due in part to the
inclusion of concerns expressed for other MPD end-points (e.g., mutagenicity) as well as effect end-

points outside the scope of the MPD "base set".

-

- 5.1.2.4. Ecotoxicity

When the EPA predicted fish and daphnid acute toxicity levels of concern were compared to the levels

of concern assigned to the MPD measured acute values, the agreement (£ 1 order of magnitude) for
- fish dcute toxicity was_82% (107 chemicals) and- for daphnid acute toxicity 71% agreed (90

" chemicals). The number of chemicals in the EC data sets having fish and daphnid toxicity differed
from each other with 139 chemicals tested for fish toxicity and 137 chemicals tested for daphnid
toxicity. For fish toxicity the US tended to over-predict toxicity rather than under-predict (11% versus
7%); for 7% of the chemicals the US predicted 2 moderate” level of concern® whereas the MPD data
set 'supported a “low" concern, for 4% of the chemicals the US predicted a “high” concern and the
MPD daza set supported a "low" concern, and for 5% of the chemicals the US predicted a "high".

“level of concern and the MPD data set supported a "moderate” level of concern. Under-prediction
resulted in 6% of the chemicals having their fish toxicity scores raised from a "low" concern to a
"moderate” concern and 1% going from a "moderate” concern to.a "high” concern.

In contrast, for daphnid toxicity over- and under-prediction of toxicity values occurred at about the
same rate (16% versus 13%). The greatest percentage of chemicals (15%) where the US prediction
was_not supported by MPD data occurred with chemicals the US considered as “low" concern, while
the MPD data supported a “moderate” concern level. In only 3% of the cases were the daphnid

concern. scores raised from a "low™ concern to a *high* concern.

SFor aquatic toxicity the concern levels are expressed as "high,” "moderate,” and "low”
according to the following criteria: | '

- Acute toxicity values <1mg/l and/or chronic toxicity values <0.img/l receive a high
concern. ' -

- . Acute toxicity values from 1 to 100mg/l and/or chronic toxicity values from 0.1 to Img/l
receive a moderate concern. o -

- = Acute toxicity values >100mg/l, chronic toxicity values > 1lmg/l, and cases where the
solubility is severely limited and no effects are anticipated at saturation receive a low concern.
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Potential reasons for the under- and over-prediction in both species were investigated and appeared
to be largely the same. These reasons include: reported LC50 above water solubility, use of nominal
concentrations for chemicals having significant volatility from water, water solubility enhancement
with a solvent, impurities, and apparent poor solution preparation. When the EC chemicals having
questionable data were removed from the data set, the agreement between the US predicted values and
the EC measured values is 87% for fish acute toxicity and 79% for daphnid acute toxicity.

One advantage of the US SAR -methods over the MPD data set is that the US SAR analysis evaluates
all of the potential effects and concerns ot a chemical, e.g., acute and chronic toxicity to fish, aquatic
invertebrates, and green algae, including benthic organisms, aquatic insect, and submerged aquatic
vegetation. In addition, potential effects to terrestrial organisms, e.g., birds, earthworms, insects,
vascular plants, and soil microbes, are evaluated. The MPD. for environmental effects is restricted at
present to fish and daphnid acute toxicity tests.If the overall EPA level of concern is compared with
the level of concern for acute fish toxicity as measured by the MPD data set, there is concordance in
54% of the chemicals. Further analysis of these data reveals that in 28 % of the ndn-concordanf cases,
the driving concern was for algal toxicity and in 8% of the cases, chronic effects were the major
concern; these effects are not included in the MPD data set. Comparing the gverall EPA level of
concern with the level of concern supported by the MPD data for each chemical, the trend towards
over-prediction of toxicity becomes clear (42% or 59 chemicals). However, recall that if only fish
toxicity levels of concern are compared, the over-prediction falls to 16%.

-

If the gverall EPA level of concern is compared with the level of concern for acute daphnid toxicity
24-hr EC50 values as measured by the MPD data set, there is concordance in-54% of the chemicals.
- Further analysis of these data reveals that in 14% of the non-concordant cases, the driving concern
was for algal toxicity, in 6% of the cases chronic effects were the major concern and in 9% of the
cases the predicted value was for a 48-hr EC50 instead of the MPD 24-hr EC50. Again as with the
fish values, if the overall EPA level of concern for. daphmd toxicity is compared with the level of
concern supported by the MPD data, the trend towards over-prediction of toxicity is again apparent
(37%, 51 chemicals). As with the fish acute values, if only the ddphmd toxicity levels of concern are
. compared, the over-prediction falls to 23%.

These analyses demonstrate that in a significant number of cases the driving concern for the US was
an effect outside of the MPD data set; this suggest that the MPD data set may be improved by
expanding the end-points included in the MPD. The addition of the algal toxicity test would allow the
-MPD data set to identify chemicals which show their greatest effects toward algae and plants, while
the addition of the daphnid reproductive toxicity test would give the MPD a greater chance of
- identifying chemicals causing chronic toxicity.

5.1.2.5. Other considerati(ms

Several additional factors, specitically chemical purity, classes of chemicals included in the MPD set,
and the summary nature of the MPD data, may have added uncertainty to the study that was not
possible to quantity.

Unlike the US which requires pre-manufacture notification, the EC requires pre-marketing
notification. For ‘US pre-manufacture notification, the notified chemical is most often submitted as a
"pure” compound (i.e., 95% or greater purity), while for EC pre-marketing notification, the notice
pertains to the substance “as marketed, " which is often a formulated product (i.e. a mixture containing
other chemicals or solvents). This distinction has important implications for the predictability of
physical/chemical properties, biodegradation, and potential hazard concerns. In the US, the new
chemical and any impurities reported by the submitter and/or identified as being likely contaminants
by the EPA are considered when assessments are performed. In the EC, the submitter is required to
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provide purity information for the product as marketed and any test data pertain to this product.
Although in only one case did this distinction result in a large disparity in predicted systemic toxicity
versus experimentally determined systemic toxicity, more subtle disparities may not be easily
discerned. Clearly, in the physical/chemical properties exercise, this difference in chemical substances
played a not insigniticant role in differing results between predicted values and experimental values.
The study, however, suggests that the US should consider requiring purity tests for PMN chemicals
which are subjected to EPA-required testing. The purity analysis should be conducted on the new
chemical as produced via commercial production processes (i.e., characterize the commercial chemical
not a research and development (R&D) sample which may differ significantly from the commercial
substance). '

Although the EC chemicals provided a wide range of chemical classes, the number of chemicals in
each class and the classes themselves were not wholly representative of the numbers and classes that
are typically reviewed by the US. For example, the EC does not routinely review polymer chemicals,
so few polymers were included in the study. On the otlier hand, the EC scheme includes pesticide
active ingredients and pharmaceuticals. In the US new chemicals scheme, such chemicals are reported
under TSCA only if they have TSCA uses (e.g., industrial or consumer uses). Thus, pesticides and
pharmaceuticals occurred with greater frequency in the MPD set of chemicals than would be expected
in a typical equivalent set of US new chemicals. Thus, the experience and expertise of the US new
chemical assessors was not a "perfect tit" for some of the EC chemicals and the skewed frequency
of the classes of chemicals may have affected the US pertormance in this study.

Lastly, the data from the EC were available to the US only in summary form. The original data were
reviewed and a summary was prepared by the Competent Authority in the EC country of origin.
These summaries varied widely in the level of detail, so the US assessors were limited in their ability
to interpret results independently. While most likely not a limiting factor in the interpretation-of -
overall (qualitative) levels of concern, it may have been a factor in the quantitative determination of
the level of toxicity. C

5.1.3.  Summuary

Looking at the overall results of the MPD/SAR study, it is interesting to note that overall the
physical/chemical properties appear to be the-most difficult to predict accurately, but are among the
most inexpensive to measure. On the other hand, predicting of health hazards appears reasonably
good, although there is an issue as discussed above, with the prediction of systemic toxicity. Targeted
testing may offer a cost effective alternative to use of a standard test battery. US ecotoxicity
~ predictions appear to be reasonably accurate in assessing acute toxicity for fish and daphnia.

The MPD/SAR study provided a unique opportunity to gain insight into the strengths and weaknesses
- of the SAR approach used by the US versus the MPD approach of the EC in assessing the potential
fate and eftects of new chemicals. Analysis of the results of this study have shown that while the SAR
approach has largely been successtul in identifying chemicals of concern, the process could be
. improved by selectively incorporating specific testing schemes into the process. Results from such
schemes would serve two purposes: to gain insight into chemical toxicities and to improve our
predictive capabilities. Improving predictive capabilities would result in better hazard assessment for
new chemicals by providing a richer data base upon which to base- predictions as to their fate and
effects. These enhanced capabilities would also serve to avoid questionable testing requirements and
thus spare manufacturers the cost of such testing while not compromising worker, consumer or
environmental safety. Such afocussed effort would provide valuable data while not presenting large
overall cost implications. S :

52



-.explored. .

,5'2'- Conclusions: EC perspective ' e

5.2.1. Introduction

This study hds provided many useful insights into the strengths and weaknesses of the notification
scheme- for new chemicals established under Directive 67/548/EEC as amended. The results will be
taken into account in the preparation of any future modification to the MPD or "base set” used for
the notification or chemicals marketed in quantities in excess of 1 tonne per annum. In addition to the
direct benefits which will result from the project, the study also allowed the Commission and the
national authorities in the Member States to obtain a berter understanding of the PMN system as
applied in the United States under TSCA. While the benefits which accrue from such improvements
in mutual understanding are less tangible and difficult to ‘quantify, they are nonetheless real and will
certainly facilitate the development of a more global approach to chemicals control ‘in-line with the
objectives set out in Chapter 19 of Agenda 21 of UNCED. . .

- §.2.2. S_v_nm

52.2.1. Physico-chemical end-points

Of the three end-points which were adequately explored, the SAR methods performed best in relation
to log P,. However, even for this ‘end-point, the predictive methods could not be used with
confidence for all chemical groups. Given the relatively low cost of carrying out these tests, the results
of this project do not constitute a persuasive argument for introducing SAR into the "base set” as an
alternative to testing. DR

5.2.2.2. Biodegradation

The SAR methods performed extremely well in relation to this end-point, and at the next revision of

_the "base set", consideration should be given to allowing, under defined conditions, the estimation of

biodegradation using SAR.

" 5.2:2.3. Health effects

" "The SAR methods are not sufficiently developed in relation to the estimation of eye/skin irritation or

sensitisation. As knowledge about these end-points is an essential part of the EC notification scheme,

" - testing for these parameters will continue. SAR techniques were, in contrast, relatively successful in
providing qualitative assessments of acute lethal toxicity, and the opportunity for building SAR into

a future battery of approaches - including SAR, in vitro tests and non LDS50 animal tests .-'As'houid be

While the SAR methods displayed a tendericy to underestimate sub-chronic 28-day, repeated dose
toxicity, in most cases this involved an underestimate of the severity of the effects rather than true,

“false negatives”. At the present time; it is ‘unlikely that the testing requirements for sub- - -

chronic/repeated dose toxicity in the "base set” will be modified. However, it is. clear that the SAR

techniques provide an excellent additional tool for- informing decisions about further testing either
immediately post "base set” or at level 1/level 2, as foreseen in the Directive. .-

\
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‘With regard to mutagenicity, the results of this project would su‘ggést that SAR could, in a future
- revision of the "base set”, usefully.be incorporated into a battery of approaches for evaluating the
" mutagenic potential of a new. chemical. In particular, the issue of the apparent ‘false negatwes given

by the current “base set” testing paukage needs to be addressed.

The proportion of substances in the test sample whnch were predicted as being of concern in relation
to end-points not covered by the 6th Amendment "base set", e.g. reproductive toxicity, developmental
toxicity, carcinogenicity and neurotoxicity is a- consnderable source of dnsqulet The -7th Amendment
to the Directive does. foresee the' introduction.into the “base set" of a screening test for reproductive

'toxxcny In the light of this project, c.onsxderatxon should also be given to addressing the other

mxssmg end-pomts

5.2.2.4. Ecotoxicity

The SAR methods performed extremely well in predicting acute toxicity to fish and daphnia. They
also provided estimates of toxic effects e. g algal toxicity, not addressed in the "base set” of the 6th
Amendment. As part of any future revision, the conditions under which SAR predictions of acute

. toxicity to aquatu orgamsms could be integrated into the "base set”, should be explored.

5.2:3. Qverview

As indicated in the preceeding section. this project has identified a number of possibilities for making
greater use of SAR as part of the "base set” testing package applied to new chemicals marketed in the
European Community. These possibilities will be explored in the preparation of any future revision
to the legislation. However, in contemplating any such revision, there are a number of- factors which’ -
should also be taken into account.

1) - The EC system is operated in a decentralized manner across 12 different national authorities:

: this figure will shortly be increased to 16 when the EFTA countries join the scheme in the
context- of the Enlarged European Economic Area. This means that any approach: to
notification has to be transparent and- objective: Thus,-while some SAR methods may be used

- “successfully by a group of highly skilled experts working together over many years in one

. Agency, such an approach could not work in the decentralized system applied in the EC. This
means that opportunities for the . (consistent) systematic introduction of SAR into the EC
scheme could only be considered where the predictive models could be applied objectively by
all agencies working within the decentralised system .

2) The EC Directive puts great importance on the classification of a chemical. Thé emphasis
given to-classification is.frequently misunderstood because the term classification is almost*
invariably linked with the term labelling, thereby giving the impression that labelling is the
“only purpose for which substances are classitf;egd : this impression is entirely false.

- Classification means the allocation of a substance to one of a number of danger categories on
the basis of its intrinsic properties. The decision to allocate substances to a particular category
is based on a series of agreed and published criteria. Classification is therefore synonymous
with the term hazard/risk identification. Within the EC, classification is consequently the
foundation for hazard assessment and the recently agreed Commission Directive laying down
the general principles for the risk assessment of new chemicals, recognises classification as
providing the starting point for hazard/risk assessment. Secondly, classification may also be
the basis for risk reduction: substances classified as carcinogens under the EC scheme are for
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3)

examblé sﬁbjek.t to severe restriction in the work place under 'separate‘EC légis;létion Finally,.
classification is also the basis for the system of -hazard communication by means of
standardlzed labels whu.h has been deVeloped in the EC. -

Given the critical importance of classification for the entire EC policy on chemicals, it is
essential that the current approach to classification on the basis of objective, transparent
criteria is not put into question oy allowing the possibility of using SARs instead of test data.
Essentially this would mean that SARs could be only admitted :

if they were objective and reliable and

if they were able to generate precise quantitative estimations/predictions of test results which

_could be incorporated-into classification schemes or

if 'notif'iex;s ‘accepted the principle that classification on the basis of SARs would be admitted
but escape from classification i.e. non-allocation to a danger category would not be allowed.

The EC notification scheme is directed towards the substance as marketed, including
impurities but excluding separable solvents and any non essential stabilizers. The notification
scheme is not concerned with purified substances nor is it concerned with formulated products
(preparations). While it is clear that the SARs used in this study have in many cases.

. performed very well, such predictive models are in the most part, based upon pure substances.
_‘For SARs to be used in a systematic way in the context of the EC notification scheme would

require this important issue of impurities to be addressed.
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ANNEX 2

MPAN AVE PE { NCE'
'WITHIN THE US EPA/EC PR R - T

M S
AGFA GEVAERT
AGFA GEVAERT AG
AH MARKS & Co Ltd
AKZO CHEMIE .
AKZO CHIMICA SPA
AVONDALE CHEMICAL COMPANY
BASF ~
BENTONE-CHEMIE GmbH
BOEHRINGER INGELHEIMKG
. BOEHRINGER MANNHEIM GmbH - . : .
BUSH BOAKE ALLEN Ltd _ | | Lo
CECA :
CHEMISCHE FABRIK STOCKHAUSEN GrbH
CHIMEX
CIBA GEIGY
CIBA GEIGY A/S
CIBA GEIGY DANMARK
CIBA GEIGY D&C
CIBA GEIGY GmbH
.CIBA GEIGY INDUSTRIAL CHEMICALS
CIBA GEIGY.-MARIENBERG GmbH

- CIBA-GEIGY PLASTICS -

CONTINENTAL PHARMA

CYANAMID BV

DEUTSCHE EXXON CHEMICAL GmbH

DEVELOP DR. EISBEIN GmbH&Co

DOMUS IND. CHIM. .

DOW CORNING Ltd

DSM CHEMICALS

DSM RESINS B.V.

DU PONT DE NEMOURS

DU PONT DE NEMOURS (DEUTSCHLAND) GmbH

E. MERCK
-ENICHEM SYNTHESIS .

EPSON DEUTSCHLAND GmbH

EPSON FRANCE
- ERGAM RONEO

FARCHEMIA SRL o - K ..
FORMICA : _ ) .
FRAT. LAMBERTI '
FUJI HUNT .

FUJI PHOTO FILM BV

GALVANOCOR (GB) Ltd

. GOODYEAR CHEMICALS

GRACE SERVICE CHEMICALS GmbH
GREAT LAKE CHEMICALS (EUROPE)



* HAAG TECHNO BV

HERCULES

HIMONT ITALIA SPA
HOECHST AG ;
INTERNATIONAL PAINT p i.c.
ISF ,

ISF SPA

JANSSEN PHARMACEUTICA -
KODAK PATHE

KRONOS SA/NV -

LAGOR SPA PROD. CH.
LONZA FRANCE -

LONZA ITALIA SPA

" LONZA-WERKE GmbH WALDSHUT

LUBRIZOL FRANCE

LUBRIZOL Ld

LUPEROX GmbH/MAP

MERCK, SHARP & DOHME

MINOLTA CAMERA HANDELSGES. mbH
MOBIL OIL Co Ltd

MONSANTO

MONTEDISON SPA

N L ABBEY CHEMICALS Ltd

OLIN HUNT _

. PALMAROLE

PANASONIC .

PANASONIC DANMARK A/S
PANASONIC DEUTSCHLAND GmbH
PANASONIC ITALIA

POLAROID (EUROPA)

PROCTER AND GAMBLE LIMITED

- QO CHEMICALS INC

RHONE POULENC .-
RICOH EUROPE

RICOH FRANCE -
RICOH NEDERLAND
RIEDEL-DE HAEN AG

" RWE-DEA AG FUR MINERALOL UND CHEMIE

SANDOZ

SANDOZ HUNINGUE

SANDOZ ITALIA

SANDOZ PROD. CHIM. SPA .
SANDOZ-QUINN PRODUKTE GmbH
SANDOZ SPA

SANOF! CHIMIE

SCHERING AG

SCHERING AGROCHEMICALS Lid
SCHLOETTER Ld

SHELL CHIMI

SHELL NEDERLAND CHEMIE BV -

" STAUFFER CHEMICAL

TESSENDERLO CHEMIE

- TEXACO Ltd



TEXAS ALKYLS BELGIUM
“TH. GOLDSCHMIDT AG
WACKER-CHEMIE GmbH
WIGGINS-TEAPE
WINKELHORN A/S - '
WWE. AUGUST HEYMANNS & Co

YAMANOUCHI IRELAND COMPANY, Lud
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ANNEX 3

19

ENERIC CHEMICAL DESCRIPTIONS OF THE CHEMICALS N THIS
Chemical Description
- -4 .alkyl aluminium, halogenated complex-
6 aryl.dialkyl amménium clay c<.>mplexA
16 . mixt‘ure‘ _of bis-‘éhydroxyalkylamménium) salts of fa;ty acids
17 reaction mixt.ure of unsaturated fatty acids, imino-dialcohol and inorganic acid
21 cor;aplex _haloaryl alkylamide
23 substituted alkali pyrazoline arylsulfonate
24 phenolic benzopyran derivative |
26 . substituted spiro .bis-indane _
37 ' -aryl substituted alkyl dione
44 perhalo polycyclic hyarocarbon
47 alkyl hydr'oquinone R
49 phosphorodithionic aliphétic amine
‘50 - . "halogenated polymer of polyalkylmethactylate
. 53 complex alkyl ester of a dnaza-spxro carboxyhc acid
| 54 thlloaryl morpholine ketone _ ' -
61 haloa;'yl acetanilide
68 halotriazine dye -
69- halomazme azo dye ' . ‘ .
76 haloaryl anilide
76 . ‘mixture of aryl (subsfituted benzotriazole) esters of polyethylene glycol
78 » | |

azo dye

- aryl organo-nickel cdmplex ‘



- Chemical Deséription

87 - _" ";'._s_ubst_imtea phenol
9% ' azdye '
99 | trialkoxy vinyl silane
101 | halotriazine dye
102 . bxs-(dxalkyl)aryl-subsututed peralkyl phenol
106 - bxs—(bxcycloalkyl) alkane
107 | alkyl substituted siloxy aluminix;m
108 haloge_na_ted alkylaryl silane-
107 dialkyl carbonate
‘113 alkyl alkoxybenzene di-alkyl valerate
118 - alkyl amino triazole
124 haloaryi silane substituted triazole
128 haloary! substituted pyiazole X
133 - pyrazole substituted with various aryls
i‘44_' o alkoxy aryl qumolme . |
' 148 S substxtuted polyaromauc hydrocarbon
151 - bisphenot A denvanve
' 155 * mixture of various substituted benzotriazoles
156 alkyl substituted aryl thiocarbamate
L164 . phosphothioalkylamide mixture |
’ 170 ~+ N-arylalkylamino acetophenone hydrochloride
173 . mixture of aryl tertiary amines
176, alkylamino chain substituted with piperidine and triazine
182 calcxum alkyl aryl sulfonate -
‘ 18 haloaryl substituted triazole
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Chemical .

Description

192
" 194
19
197

200

. 204

214
1216
217
218
219
222
224
235
237,
239
240
241
242
253
256
263
265
267

268

‘mixture of esters of alkane phosphinic acid

pyrazole substituted with various aryls
halqtrié_zine dye

haloalkylphenoxﬁ aminoaryl aniline. hydrochloride
halo substituted diaryl alkane '

variously substituted haloacetanilide

" partially quaternised arene,tallow carbamate

substituted bis-(cycloalkene) iron
aryl pyrrolopyrroledione

cycloalkyl alkyl substituted xylene

. haloalkoxy arene

‘ aryl substituted alkylisocyahate

phenoxodiazine dye

alkyl aminoalky! substituted benzothiazolethione

. alkoxy alkyl silane '
. alkylamino -arene substituted halophthalide -

. .:ha'lotriazir_xe dye

alkyl ﬁyridinium halide

alkyl pyridinium halide
thioalkyl cresol

amino acid amide 4

chromium azo dye

haloacetyl amino acid derivative
haloaryl-ketone polymer

alkylamino‘ carboxylic acid, Cn(medipm chain)halo-alky! ester
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‘Chemical

~ Description

269
270 :
271
275
278
281

- 283/429
286
287
289
291
292
300
307

309 -

312 -

‘318
320
. 321 ~'_‘ .

330

335

336
337
340

341

" alkyl piperidine succinate

- substituted alkyl styrenie polymer

. mixed sodium salts of aminocarboxylic acid

nitrdaryl azo dye
mixed isomers of a terpéne carboxylate -
diaryl ketone ° N

ihixmfe of pérhaloilkyltetraoxodmnam

halo alkyl alkoxy aryl sulfonamido substituted pyrazolo-triazol

alkyl aryl sulfonamide substituted indole

azo nitrobenzoate dye
azo-dye

haloaryl alky! silyl triazole
'arylprppibnaie alkyl ester

haloalkoxy nitroary!

.diaryl substituted aryl diamine - .

alkyl diol‘substitited arylamine

azo dye, cilcfum salt

nickel complex of oxyiminopolyaryl-
substituted triazine trione

carboxyalkyl ar;\ino ac_id :

chromium azo dye, alkyl ammonium salt
aluminium tris alkylphosphonate - -

‘haloalkyl phosp\iaté tri-ester

. .cyano-alkyl thiazole

‘thia lactam derivative



Chemical Ds&iption _ T

342 (=" alkylene carbonate
344 | - arylacetoacetate alitanolaxnine salt - -
348 | aryl substituted urea
49 : aryl substituted anthracenedione
354 . ) alkyl al'koxyarylv carbamate
355 . methacxylic acid, aryl ester
360 - anyl alkyl carboxylate
361 ) alkyl imidazolidine substituted halobenzoate
362 aryloxyalkyl tosylate
364 h.alotriazine azo dye
366 S alkenyl substitin'éd polysiloxane.
368 alkylalkoxy silane
369 ferric ammonium salt of carboxyalkyl amino acid derivative .
370, haloalkene carbonate . | | |
373 4 C10-terpene
| 376. 4 ) condensatnonmxxtureofalkylphenol formaldehydeand alkanetluol (alkylthloalkylaryl
- substituted methylene bis-(alkylaryl))
379 - ) | branched alkene
381 substltuted phenoxazme plgment
383 . aryl triazine trione
386; - ~ aryl alkenyl morpholine )
393- : '. glkyl amino acridindione
394 potassium salt of substituted amino-acid
396 substituted imidazole
393 ) cycloalkyl alkoxy silane
401 ) chiral aryl arylamide dibenzoyl tartrate
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Fhe;ni@l - Description
406 .aryl glycidy_rl ether
411 - haloaryl az0 dye, calcium salt
413 ‘dialkyl ester of alkyl disulfide
414 . hexahydro aroniﬁtic carboxylate, ammonium salt
415 pyrazole subst&uted arylsulfonamide - |
" 416 aryl substituted naphﬂl);i.ketone
417 .spiro naphthoxaiine
420 halo alkoxy benzophenone
421 aryl aminoalkenyl ester sulfone
425 alkylamino alkanol
431 _haloaryl alkyl carbonate
436 alicylammonium alkylphosphonate
437 mixture of substituted thiadiazoles
- 439 - sulfonated styryl biphenyl
441 _. ) alkyl substituted heterocyclic amine hydrochloride
4.-42' " o sqlfof;atéd \;inylié acetamide | |
443 | aza bicyclo alkane |
M 444 heterocyclic ester of methacrylic acid _
445 copolymer of methacrylic acid and heterocyclic ester of methacrylic-acid
e aryl substituted thiazole | |
;Sl alkoxy alkyl ester of un#aturated carboxylic acid
472 |

alkoxyalkyl tetradecanoate



~ BOILING POINT: COMPARISON OF TEST RESULTS AND PREDICTIONS

Chem.. - MPD " SAR " Result ¢
No. . Boiling point Boiling point = - : )
. [OC] . 1 [OC]
4 | - (decomposes) nd ] .
6 | nd >500 -
16 >225 >500 disagree
- (decomposes) ' ' '
17 - nd = -
(decomposes) :
21 175 ' >500 disagree
(decomposes)

.23 “ ud . >50 -
24 nd ~400 - -
c26 | ad - 500 -
37 |- 295 (100 kPa) nd . "
a4 213-217 nd - -
47 - >210 nd -

(250Pa)
9 | - 145 nd ) .
(decomposes) -
50 . 300 - (decomposes) -
o (decomposes ' :

A4-1

L)



' Boiling point - -
[°C]

>260°

3

nd

349 210 -
(Beilstein)
61 nd nd . -
68 - nd nd -
69 nd nd -
70 >220 (2Pa). nd ) -
76 >400 nd -
78 nd " nd -
.19 | nd nd - - -
. i J
87 nd 350 -
nd- ]

285

. nd

A42 -



| '

Chem. MPD |- sar | Result
No. Boiling point - Boiling point

» ra | [°c] '
102 217 (11Pa) nd .

- 106 >250 {‘, 345 disagree -
E | . - .
107 122 (0.07kPa) nd -
108 >300 200 - 300.. agree
110 215 378 . disagree

113 238 570 disagree
118 109 (11Pa) >300 agree
(>275) 4
124 214 " nd -
(decomposes)

1. 128 nd >350 -
133 - nd nd -
144 322 nd -

’ (decomposes)
148 - ‘nd nd -
151 - 255 420 disagree
(decomposes)

A43




Chem. . MPD . "~ SAR.. Result
No. "} . Boiling point Boiling point
. 1°C} {°C] L |
. e - - Emd
i .1ss 174 (11Pa) - - .,
156 | 129 33.3P)) . .
164 . 210-230 nd -
' ’ (decorposes)
170 > 198 nd -
‘(decomposes)
173 nd nd -
o nd nd - -
182 - >360 nd -
(decomposes)
186 - nd. nd -
192 216 . 190 agree
- 194 nd nd -
4 — 1 L <
C 196 nd nd -
19? _nd nd -
200 " 190 (93Pa) - 374 -
_ ' (Beilstein)
-—'-n =

Ad-4




-Chem. MPD ~ SAR " “Result -
" No. . Boiling point Boiling point - : e
| [°C] - [°C]. L . ‘
: .= = = o = = =====1
"204° 230 (40Pa) T >400 ' agree _
: - - (decomposes) ‘
214 | . 160-170 nd .
Co (decomposes): 3
216 nd . nd -
217 nd nd -
218 105 --245 175 (10 torr) disagree
(>350)
219 250 " 276 -
. (Beilstein)
222 268 263 agree "
224 nd nd -
335 335 nd -
237 177 180 agree .
- 239 nd nd -
'240_ nd nd -
241 >204 nd -
: (decomposes)

A4S



<€
ﬁlfmi _’——E"
Chem. | = MPD SAR _ Result .
No. - Boiling point . Boiling point S :
. °Cl {°C] . :
== = - - =====l
".242 212:214 nd -
253 >178 (11Pa) 2416 agree
(178, 0.083 torr)
256 nd nd -
263 . nd nd -
265 ‘nd nd .
267 ' nd nd -
268 197 . >400 e disagree
A 269 >300 nd -
. 270 >400 >400 | - -
< . (Beilstein) :
S 160 2500 - disagree
: (decomposes) ‘
- s nd nd -
378 >300 51 |- -
. (153-154, 0.1 torr)
S _ (Lit. value)
281 >300 318 - 320 -
o * (Beilstein) -
AT __',.,.E .

Ad-6



Chem. MPD SAR " Result
~ No. Boiling point . Boiling point —
[°C] 1 Q) e a
T m
283/ 213 210-215 e e
. 429 (Beilstein)
e 286 © 150 nd -
o _ (decomposes)
. |
287 210 .nd -
o (decomposes)
289 | nd nd -
291 nd nd -
292 >248 nd -
’ (decomposes)
300 300 336 agree
307 266 nd -
309 >170 nd .
- " (decomposes)
312 >171 nd -
: (decomposes) -
318. nd nd -
. . 320 nd (decomposes) -
321 325 nd -

A4-7




¥
{ R = . L N . 3
Chem. " MPD SAR. Result = -
No. - Boiling point - Boiling point - T
- {°C] °C]
g: ~— e —
330 - >150 nd -
335 nd nd -
336 | nd nd .
337 303 2330 disagree
340 nd (decomposes) -
341 nd - >463 -
342 . 241 247 agree
r .
344 . nd nd -
348 nd. nd -
- 349 nd nd -
354 ' nd nd -
355 nd ‘nd .
360 - 360 . >400 agree
(extrapol.) " '
A4-8




Chem. ‘MPD . SAR - " Result S
~No. ~ Boiling point - Boiling point ' e
—l_ra U] |
" T S n - -======
- 361 175-119 " nd -
: ’ (13.3 Pa) :
362 254 >250  agree
(decomposes) (1 torr)
36{» nd - nd -
366 >400 nd ]
368 188 190 ' © agree
369 nd nd -
370 165 155 -
(Beilstein)
o B 193 - 204 188 . -
e (Beilstein) -
376 215 - 220 > 500 disagree
(start to decompose
at 191)
379 142 - 143 1435 144 .
(Beilstein)
381 ‘ ' nd:' ' nd -
‘ "
383. nd " nd -
386 - nd {decomposes) -
=«=. e L -

A4-9



’

Chem. | MPD  SAR " ° Result
No. . Boiling point . Boiling point - - -
' 1 [cl ==L T
" 393 nd ’ (decomposes) -
| ‘ .
304 nd (decomposes) | - -
396 nd ) nd -
. 398 246 nd - .
401 ad nd _ -
. 406 >300 nd - :
a1 nd nd - .
413 375 400 | agree
414 (decomposes) "nd -
415 | >24 ' >300 - disagree
: (decomposes)
416 - >187 (decomposes) - -
: (decomposes)\
417 .nd nd -
420 . nd 300 - 370 -

A4-10




A4-11

MPD SAR ' Result
Boiling point " .. Boiling point
[°C] __Iq |
.247 nd . -
(decomposes) .
425 222 - 226 216 agree
431 188 - 190 (decomposes) -
o (133 Pa) .
436 268 (deéompose;) -
437 182 >300 . disagree
439 nd " nd .
441 nd nd -
442 205 ‘nd -
(decomposes)
443 134 82.5-83 -
o (Beilstein)
444 - 335 245 disagree
445 nd nd -
446 nd nd -
451  93-193 274 disagree
(decomposes)
472 >300 nd -
N (decomposes)
— e ————————— |
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ANNEX §

- ) - ¢ Il
VAPOUR PRESSURE: COMPARISON OF TEST RESULTS AND PREDICTIONS
Chem. | MPD vapour SAR vapour ' Difference "Result
No. '] .. . pressure: _pressure (pred./meas.) |
= ] = = 5 lorr =g%n‘g===a
4 '5,200 Pa <10* 4.6 disagree
- 39 torr - |
6 nd <10% - -
' [0 -~
16 -{ <7Pa(25°C, <10° a7 disagree
: . 65°C) ‘ : ’
5.25 x 10? torr
17 7TPa (24°C, <10* 2.7 “disagree
65.5°C)
5.25.10? torr
21 <0.1Pa. <10 0. agree
(<170°C) [10]
{107 torr at rt] i - _
23 |, <0.01Pa <10% 0.8 agree
7.5 x 10° torr
24 10* Pa <10%" ] agree
- [10° torr] [10] '
"26. |  10*Pa. <10° 0  agree
' (10 torr] . (109 - "
37 3.27Pa 0.0245 0 © agree
0.0245 torr '
44 W 133.2 Pa at 70°C 0.11. -0.04 agree
‘ 10! torr at rt ! -
; 47 ' <10%Pa <io* -0.8 agree
7.5 x 10 torr [10]
49 68 Pa <14x10* -3.5 disagree
' 0.51 torr ‘ ) ' S
50 ‘nd <10* - -
G - (109
== ] - ) J: mpeece SN




. &

- i -o - . .
SAR vapour :Difference: |~ Result- |
pressure . [;l:_ log .units] | - '
torr] PSR F— ,.rl .
104 0 agree
[109]
54 2x10"Pa 3.3 x 10° +35 disagree
[10® torr] . - o -
[ e -
61 '<10Pa;- <107 4.8 " disagree
1 7.5x10% torr [109]
68 nd <10* - -
' - (104
69 nd 107 - -
: (104
- 70 - - <10° - -
[10%].
76 4.8 x 10° Pa 10 0 agree
- [10* torr] [109
e nd’ <10° - -
N nd <107 - -
| (109
.87 | 604x10*kPa | 234x10° 0.3 agree
: 4.53 x 10? torr ' o '
, _ — w
.96 -nd <10 - -
» [10]
1- 9 | 0026k 0.0054 -1.5 - .| disagree
- 0.195 torr o
101 - nd’ <10* - -
- - [109)




' '124

~Chem. | © MPD vapour ' SAR vapour _ Difference - -Result
No. |- = pressure . pressure [+ log units]
- ===';§g=ﬂ=== : - =*
© 102 2.10 kPa 10 +1.0 agree
: ’ {10 torr] :
106 - 0.024 Pa . 2.5 x 10* torr +0.1 agree
1.8 x 10* torr -
107 | 1.49x 10* kPa <0.01- +0.9 agree
-~ 1.12 x 103 torr '
108 18 x 102 Pa . £0.023 +0.2 . agree
1.35 x 10? torr
110 1.03 x 10°° Pa 10% +1.0 agree
[10° torr] )
113 2.6 x 10° Pa <10* ] . agree.
' [10% torr] 1109 ‘
J -
118 7.1 x 10° kPa 105 - -0.7 agree
5.34 x 107% torr '
33x104Pa | . 10°% . 04 | agree
2.47x10° torr [104 " ' '
128 nd <10° - .
[10%)
133 9.6 x 107 kPa <10% -0 agree
: [10° torr) [10) :
144 | <2.6x10°Pa <107 0 agree
{10 torr] [10€9] '
148 nd <107 - -
[107]
151 | 2.47 Pa (extrapol.) <107 -4.3 - disagree
1.85 x 107 torr {10¢]




‘mi . IS 1 -
- Chem., MPD vapour SAR vapour Difference |.  Result
No. J pressure .. pressure .- ][+ log units] ’
- : = ='$r———;——=§-
155 |- 2.4x10%kPa <10¢ . 0 .| .agree
[10* torr] - 109 :
156 |  007Pa . 0.054 +2.0  disagree
: 5.25 x 10* torr
. ' L
164 -+ 220Pa <10* 5.2 disagree
) 1.65 torr ‘ '
170 | 1.88x 10° kPa <10% 0.1 agree -
1.41 x 10 torr
i ,
173 2.1Pa - s10° 4.2 disagree
1.57 x 102 torr [109 o
: . 1 r
176 9.6 x 10" Pa - <10™" 0 © . agree
: 10 torr) [109
| = i =
182 ' | 747 Pa (extrapol.) 10 ' -6.7 - disagree
5.6 torr -
186 - |- 8.9 x 10" kPa 10t 0 agree
' . [10% torr] - [10%) o -
192 0.0085 kPa 0.5 +0.9 - ‘agree
6.37 x 102 torr ‘
1 194 nd <i0* - 2
196 ' nd <10* - -
197 | 8.82x10°Pa <10° 0 agree-
: - [10%torr] (109
200 4 Pa 3x10¢ =20 disagree
3.0 x 102 torr




F . — ]
-Chem. ‘MPD vapour ~ SAR vapour Difference |  Result. -
No. . pressure ~ pressure (i log units] - o
204- | 1.1x107Pa 1107 0 " agree
- [10¢torr] [109) L
214 | "0.6x10*Pa. <10* 0 - agree
' [10%torr] 1109
216 1x 10% kPa 4.7 x 10° 0 agree
[10° torr] [10%) -
217 nd <107 - .
218 | 10.2x10°Pa <0.01 +2.1 disagree
7.65 x 107 torr ‘
219 | 0.0067 mbar © 0.008. +02 . |- agree
' -] 5.02x 103 torr - :
222 1.34 Pa 0.016 +0.2 agree
1x 102 torr :
L 224 | . nd <108 - - -
235 | 2.1x10°Pa <10* -1.2 disagree
' 1 1.57 x 10% torr [109] - '
237 0.31 kPa 10 0 _ agree .
’ 2.32 torr ' - :
I 239 | 2.54x10%Pa 10 0 agree
1 - (10 - "
‘240 - nd «10° - -
- | (107
241 | 2.0x10* 10°% 02 agree
© 1.6x10%torr - B - ‘




. o

Chem. MPD vapour : SAR vapour . Difference " Result :
No. ©  pressure ; pressure .- | [+ log units]
: =#=—__.Lt.-——£—_—]—_ E-‘-%
242 0.90 Pa 10° 2.8 | disagree
6.6 x 103 torr
253 2 x 10° Pa <1.5 x 107 0 agree
- [10%) [10%] _
256 . 1.0Pa - 10¢ -1.9 " disagree
. - |- 7.5x10%torr '
- T
263 nd <10* - -
- 104
265 nd <10’ - -
267 nd <10* - -
[104]
268 - 4.9 Pa 1.3x 10° -1.4 disagree
o 3.67 x 102 torr -
| 269 |© 2x10%t0rr . 2x 10° 0 agree
270 1.3 x 10°Pa 5x10° -0 agree
' (10 torr] {109
271 <0.01 kP2 <107 4.8 disagree *
o 7.5 x 10 torr {109 :
275 | 54x10°Pa <107 0 agree
. {10 torr] [10%) :
278 | 6.06%10° Pa 4.1x10% -1.0 agree
o '4.54 x 10 torr - :
1 281 | 43x10?Pa 7.5x 10 403 agree
T 3.22°x 10* torr : : : :

+




. e

] =

§ Chem. | . ~ MPD vapour SAR vapour - ‘Difference ', " Result
1 No. |  pressure - ~ pressure [+ log units] | - - -
. ] | ftorr] _ it S : -1
. 283/ - .4.5Pa 03 +0.9 agree
429 3.37x 10% torr - ‘
286 |- 6.4 Pa (extrapol.) <10% 47 disagree
4.8 x 107 torr- [0 . .
287 | 0.9 Pa (extrapol.) <107 3.8 disagree
. 6.7 x 107 torr [109
289 | <49x10®*Pa <10? 0 agree
' [10* torr] [10%]
291 nd <107 - -
[109]
202 1.55 Pa 29x107 . 4.0 . disagree
1.16 X 107 torr [109]
300 1.7 x 10 2.5x 10* +0.3 agree
: (1.27 x 10* torr)
© 307 nd <10° - -
309° | 8x10Pa <10 0.7 agree
6 x 10° torr (109
312 96.5 Pa <107 -5.8 disagree .
- 0.724 torr [109]
318 nd <10% - ’ -
' - [109)
320 nd <10* - -
[109]
321 | 29x10"Pa <10° 410 agree
). [0ftor] |




Chem. | MPD vapour. SAR vapour | Difference - Result
No. . pressure : pressure - | [+ log. units] S
330 " 10%Pa . <10* o . agree
- [10¢ torr) o4 -
335 1.5Pa <10% 4.0 - disagres
- 1.13 x 102 torr {109
336 nd <10% . - -
. [109
337 | 3.67x10*Pa 4 x 104 +2.1 disagree
' 2.75 x 10 torr S
340 nd <10? - -
341 | nd «10% - -
o (109
| .
342 7.3 Pa 0.} -1.7 disagree -
{5.5 torr] .
. 344 nd 10* - -
348 '<0.2 Pa 10”° -3.2. disagree
1.5 x 10® torr [109
o sae nd <10* - .
354 | 2.2x10*Pa <10% +0.8 "agree
o ~ 1.65 x 10* torr ‘
- 355 | 3.02 x10°Pa <10%. 0.3 agree
: 2.2 x 10° torr [107] e
| 360 1.8 x 104 Pa - <107 - -d.l agree
' 1 1.35 x'10‘ torr [10"] o




Chem, ‘MPD vapour SAR vapour Difference | - A.Result
- No. . pressure pressure [+ log units) |- - " .
=== - : ===_mrg== - = ==|
361 <107 "T107 0 agree
o [10% torr] [109 -
362 | 17x10%at84°Cc | <10 0 agree
L [10° torr/rt] [10%] -
. 3 ] - - - T
364 nd <10¢ - -
366_ 10 at 100°C <10* 0 agree
[10° torr] [109]
368 0.075 kPa 1.5 +0.4 agree
0.56 torr :
369 .|  0.01kPa . <10% 49 agres
] 1.5x10% torr 104 .
370 153.3 4.1 +0.6 agree
[1.15 torr]
373 -558 Pa 2 0.3 agree
L 4.18 torr ‘ :
_ | ' _ - !
376 .65 Pa <10* -5.7 ~ disagree
o 0.487 torr [109] '
379 |  1140Pa 8.5 0 agree |
" 8.55 torr
381 . «10? <107 0 agree
S| 0% o) [104] | -
383 5x 108 Pa <10% 0. .agree
o [10% torr) _ [10‘1] y '
-386 ] ..1.0x.10°Pa/ 1. <107 0 agree
- T 9.7x107 Pa .[10%] .
[10° torr] - - . , .



, S —
Chem. |- - MPD vapour -SAR vapour Difference Result -
No. pressure  pressure - [+ log - units]
- : ¥ . - H torr . H ]
393 | «10® kPa <10* 0 agree
[10°] . [104] -
L - . w
394 2.6x10° Pa <10* 0 agree
[10° torr} [109] »
396 33Pa <10* 5.4 " disagree
' 0.247 torr - [109]
398 | 6.8 Pa40°C) 0.04 +0.3 agree
0.02 tarr (rt) .
401 < 10Pa <1010 4.8 - disagree
: 7.5 x 102 torr - [109] -
" 406. <2.5x-10? <10t 2.3 disagree
1.87 x 10* torr [109] :
411 «10® kPa <10 0 agree
: [10° torr] [109) '
413 | 2.3x10*Pa <10 02 _agree
- - 1.72 x 10 torr [10] ' -
414 5.21 x 10* Pa [10%] 0.6 agree
3.91 x 10° torr
415 0.04 Pa [10%] 25 disagres: -
- 3 x 10® torr :
416 <0.1Pa <10 28 | . disagree
' 7.5 x 10 torr (104] ‘
417 1 25x10% Pa <107 3.2 ~ disagree
: 1.87 x 10* torr [10%]
420 | 9.01x10%Pa 3.4 x 10 L 417 disagree
- [10* torr] | ~

AS-10




2.63 torr

3

AS5-11

Chem. | = MPD vapour SAR vapour Difference Result
_No. pressure : pressure [+ log unmits] | -
a1 |- 1Pa <10% - 38 . | - disagree .
7.5 x 103 torr [104] o S
- 425 <10 Pa 0.03 0.4 . agree
<0.075 torr _ : ,
431 <1.6 x 10* Pa <10 0 agree
’ [10% torr] {109
436 3.1x 102 Pa <107 2.3 disagree
. 2.33 x 10* torr {109 .
437 9600 Pa <10* -5.8 disagree
: 72 torr '
439 <7.1 x 10 Pa <10® 0 agree
[10° torr] (109 :
441 nd <10* - -
442 3.2 x 10* Pa <10° +3.0 disagree
[10° torr]
443 1.08 kPa 11.4 - 401 | agree
T -8.1 torr ' :
444 | 2.3x10%Pa 0.07 - +3.6 disagree
1.72 x 10* torr
445 nd <10* - -
[107]
446 2.4 x 107 Pa <107 0 - agree
[10° torr] (10
351 0.05 Pa <0.01 +1.4 disagree
3.75 x 10* torr ‘ :
472 | 350 Pa (extrapol.) 3x 10¢ 3.9 disagree







ANNEX 6

WATER ILITY:  COMPARISON OF TEST RESULTS AND
PREDICTIONS
. MPD water sol. | SAR water sol. | Difference | Result
C[mg/yj - fmg/1} [£ log units] | -
T&:gﬁﬁ==
reacts reacts - - . agree
- (decomposes) - | '
6 ' hydrophobic -<10° .t - agree
16 |  >700,0600 > 700,000 0 agree
[10,000] [10,000) 4
17 100,000 5000 | 0  agree
[10,000] [10,000] .
JF o L b
21 <0.8 - <0.01 - -1.9 disagree
23 mixes with each ~200,000 ' - agree
other in all ratios : .
- L . r -
24 17.2 <0.15x 10? -3.2 disagree
- [0.01] B :
26 ©0.1-05 ' <1.6x10° W disagree
.01, | .
37 1 S 0| agree
44 <5 0.01 ' - 2.7 disagree
“47 | 1457 <1 2.2 ' disagree
49 | 1,450 ~100,000 .| 08 | agree
| (10,000} -
50 53 +/3 <01 | -4 disagree
b pe——ep——— N M——— ¥

A6-1



Chem. | MPD water sol. | SAR water sol. | Difference Result -
No.. - | [mg/1]} {mgM - | [+ log units] '

53 -~ nd - £0.1 - -
54 179 500 +1.4 disagree
61 | <005 <0.1 +0.3 agres
68 145,000 ~.>100,000 0 agree

[10,000) [10,000] '

.69 > 48,000 200,000 0 agree
. [10,000] . [10,000]

70 | 30 <2 L1 disagree
76 7.7 <10 +0.1 agree
18 [ <0.05 <1 | 413 | disagree
79 <0.03 <0.1 4+ 1.5  disagree
87 4,040 2,000 0.3 - -agree -
.9 | <500,000 100,000 0. agree

; © [10,000] [10,000]

99 . reacts reacts - agree
101 - 32,000 '<250,000 0 agree
S [10,000] [10,000] : :

A6-2
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| Chem. | MPD water sol. | SAR watersol. " | Difference” | .- Result

No. - [mg/1] C[meM) [+ log wnits] |° =

102 - 6.17 Ik +0.7 agree
106 <02 - 2.4.10° -1.3 [ disagree ||

18 ' [0.01J

107 reacts reacts - agree
108_ 0.19 <0.1 0.3 agree
110 <1 0.01 -2.0 disagree
TR 0.065° 5% 10° -0.15 agree

| [0.01 :

118 58 *< 25,000 +2.2 disagree
’ 110,000]

124 182 900 +0.7  agree
128 <10. <1 -1.0° . agree
133 23 - 23 0 agree -
144 <0.01 <1 +2.0 disagree
148 <0.005 <0.1  +1.0 agree

[0.01]
151 5.61 0.1-10 - 0.7 agree

A6-3
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Chem. | MPD water sol. | SAR water sol. | Difference |.- Result .
No. [mg/1} S [fng_ll] .~ | log units)

--155 <0.3 <10+ -1.4 disagree
156 13 10 - 100 +0.5 agree
164 39 <5 0.9 . agree

170 69,190 140,000 0 agree
[10,000] [10,000]
173 nd <5 - -
:. . i ‘

- 176 <10 <10 0 . agree
182° <10 <2,000 423 disagree
™ L Y

i 186 0.9 9 +1.0- agree
192 |  hydrolyses 2,500 - -
- 194 479,000 2100,000 0 . dgree-:
X [10,000] - [10,000)
- 196 > 300,000 ' >200,000 0 -agree
{10,000} [10,000] S
* ] . : ' F 1
197 8.2 <1000 .+2.1 . | disagree
200 0.071 0.0064 0.8 agree
[0.01] -

A64




Chem. MPD water sol. SAR water sol. | Difference '_ ' -_i!es'_u'lt -
No. - [mg/1] {mg/M . [+ log units] | o
. = = = .=========%=
204 0.27 <0.1 0.4 _agree
214 - <0.1 <1000 +4.0 disagree
216 | -4.2x10° <100 -1.6 disagree
217 <0.07 <100 +3.1 - disagree
218 63+/-5 <50 . 0.1 agree
219 363 - <1000 +0.4 agree
222 1.52 reacts - -
|- 224 180,000 - 160,000 - 0 . agree
o [10,000] {10,0001 - 3 :
235 | - <10 <0.1 2.0  agree
(hydrolyses) '
237 18 - 18 .0 . agree "
(reacts)
. 239 - <0.01 <10° 0 agree
o - [0.01] o
240 299,000 100,000- 0. agree
(10,000] 200,000
| (10,000]
241 4.55 x 10° > 100,000 0 agree
: [10,000] [10,000] ‘

A6-5




.Chem. | MPD watersol. | SAR water sol. Difference |- Res{xlt_
- No. |° . [mgn | Amg/ . . |[+1og units] | -
2 I - L, R = R
- 242 | >117x10°
[10,000]

253 | <002 0.02 I o agree

256 | . 470,000 | 10,000 - 50,000 0 | agree
: 10,0001 - [ {10,000] :

263 77,500 . 9,000- | 0 agree
{10,000 100,000 '
S  [10,000]

265 - 712,900 - 1,000 - 5,000 -0.6 agree
: [10,000] : ) N

267 | - nd . <0.1

268 2.3 : <5 1 403 agree

o9 | 0 3 3 0 | agree

270 730 1 - 1000 - -

271 | 5,000 - 10,000 <1000 0.9  agree .-

275 <0.04 0.2 +0.7 _..agree

278 | <30 <10 | 04 ] agree

281 | 3 . <10 . 404 | agree

gL e e T

A6-6
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Chem. | MPD water sol. SAR water sol. | ﬁiff’erenpe ] ‘..Rcsult_
No. .- [mg/1] [mg/M . f[xlog unmits] |~
e =========ﬁ=————-.——=
283/ <0.5 <10° -1.7 disagree
- 429 f0.013 .
286 - 0.019 <10? 0.3 agree
[0.01}
r I .
287 0.005 - 0.609 - <0.1 +1.0 agree
' [0.01]
289 0.091 <0.01 +0.04 ‘agree
:
291 <60 <l -1.8 agree
202 37 900 (pH 1.1y . -
45 (pH 7.8)
(Lit. value)
300 56 <1000 +1.2 disagree
307 16 <1000 . | +18 : disagree
309 | 0.022-0.042 <1 +1.5° disagree
312 214,000 > 100,000 0 agree -
(10,000] (10,000] -
318 53 <100 +0.3 agree
320 <0.007 <10 +3.0 disagree
[0.01] -
321 57,000 - 5,000 - 15,000 0 agree
[10,000]
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R =. —— T T

Chem. | "MPD water sol. |- SAR water sol. Difference Result

"No. | (mg/m g (lof wnits] |

330 .1 1570 -> 100,000 0.8 agree -

L . - 110,000] N

-~ 335 nd. <10 . .

1 336 - 11,500 <100 -2.0 disagree
. -[10,0001 )

337 660 <7 2.0 " disagree

340 749 20,000 +1.1 "-disagree
[10,000]

341 66 1,000 - 10,000 +1.9 -disagree
342 65,800 80,000 +0.08 agree
344 - nd - -200,000 - -

. (subst. only stable '
in aqu. solution) :

348 | 0053 <01 ' +0.3 agree
a9 | <02 <0.1 -0.3 . agree
354 31 <50 .. +0.2 _"agreé‘
<355 .| . 0.008 -7.9x 10% . 0 agree -

[0.01] [0.01] -
360 - 1410 - 500- 1,500 - 0.1 agree -




I

MPD water sol.

A6-9

Chem. SAR water sol. Difference Result
No. [mg/1} [mg/l] . [+ log units] -
] e | e =
361 | 0.153 - . <10 +1.8 . disagree
362 | 4.6-49 <150 +1.5 disagree
. 364 >300,000 - 2200,000 0 "agree
{10,000} [10,000]
366 - T Q.1 2.0 disagree
368 14 reacts - -
369 479,000 | 370,000 0 agree
[10,000] {10,000]
370 nd 8,000 - - -
_(decomposes)
373 12.7 5-15 -0.1 agree
316 | 0.04 Q.03 .01 agree
379 - 1.45 9 . 40.8 agree
- 381 <103 <0.01 0 - ~ agree
- [0.01] '
383 | 7 <0.03 Q.1 - +0.5 agree
386 19 pHS - <300 - +1.2 | disagree
: 18 pH7 -
| 16 pH 9




G
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-Chem. | -.MPD water sol. SAR water sol. . | Difference Result
- No. [mg/1] [mg/1] [£ log units] _ :
F——————— 1] e T — I ’
393 -0.6 <10 - +1.2 disagree
..394 1140 x 10° »500,000 .0 agree
[10,000] [10,000]
396 - 61,400 - 1,000 - 2,000 0.8 agree
o [10,000)
. L ~ ' = -
.398 hydrolyses . reacts - agree
401 1375 ~ 500 - 1,000 0.7 agree
406 <0.01 0.1 +1 agree
. '411_ <0.0015 . =0.1 +1 agree
- - [0.01] . '
413 - - <0.03 1 1 +15. disagree
| BT 3,300 100 - 10,000 0.5 agree
415 £0.005 <0.1 L +1.0 agree
R [0.01]
I 416 _. 0.0048 <0.1 +1.0 _agree .
[0.01] S
- 417 . 1.26x10* <1 +2.0 disagree
o [0.01] : .
420 | 1.6 pHS <10 +0.8 agree
-1 . I4 pH7
L5 pHO |

[\s
]



- SAR water sol.

Chem. | ‘MPD water sol. , Difference Result
No. [mg/] - [mg/1] [+ log units)
421 50 x 10 <1 . 42.0 - | disagree
{0.013 - ol
425 | >990,000 200,000 - 0 agree
(10,0001 {10,000] _
431 0.078 <0.1 +0.1 agree
436 <10 <100 - -2.0 disagree
_437 0.012 <i +1.9 disagree
4
439 480 5,000 - 50,000 +1.3 disagree
441 9,550 240,000 +0.02 . disagree
[10,000) -
442 6,210 ~ £ 10,000 +0.2 agree
443 "nd 1,000 - 10,000 - -
444 61 100 +0.2 . agree
445 <0.5 <1 (acid) +0.3 agree .
446 <0.02 <0.001 0.3 agree
- [0.01]
451 20,000 10,000 - 50,000 0 agree
[10,000] [10,000] '
472 16.2 <0.05 -2.5 disagree

. A6-11
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ANNEX 7

RTIT FF . COMPARISON OF TEST RESULTS AND
~ ' PREDICTIONS
Chenm. . MPD " SAR - Difference “Result
Nq.- 1 ng'P,' - dog P, I+ log. units]
4 nd .nd - [ -
6 nd ' .ncli - .
__1<_5"' ' '0.014" <25 28 digagrge
17 ‘nd nd - .
21 >4.15 - >6 +1.85 disagree
23 4.68 nd- . .
24 4.28 6.9 [jl-l.72] disagree
2 474 >6(10.18_). B [+1-.2Q disagree
37 © 2.5 - -
4 3.0 nd - -
" @ 3.93 53" +1.37 disagree
49 1.65 26. +4.35 § disagree .
50’ 1.3 nd - - ]
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Chem MPD SAR - Difference ‘Result
No. log P, log P,. (& log-units} | - -
53 nd. - ‘_>6 - i -
54 3.09 271 .38 '. agree
61 4.38 >6(9.2) N [+1.62) dAisagr'ee_>
68 nd <-2.5 - N
69 ‘ nd <-2.5_ - -
-._-70 | | - 4.4 >6 +1.6 -disagree
76 F nd - nd - -
78 nd 59 . - -
‘79- nd | nd . -
87 2.02 2.1 +0.08 . agree
% nd <25 | - -
. 99 nd nd - -
S 101 | .nd nd =

Al-2




Chem. | MPD ' sAR- .|  Difference |:  Result
No. - log P, . log P.',., '_[i"log' units] . -
02 - | “nd }6(14.4) . -
106 nd >6 (6.94) i ]
107 - nd _- - nd - -
108 >5 -5 ' 0 agree
110 nd >6 - -
113 i 4.01 ‘ >6 (i0.8) ” [+1.99] disagree -
118 nd | .6.8 - -
124 2.46 1-";. -o._96" agree
E 128 nd 3.4 . .
'133 3.6 36 0 agree -
144 ' 5.8 >6 .(1 1.8) {+0.2] agree
148 nd >6 - -
151' ' j 4.8;7 5.3 | +0.43 agree

A7-3




W= ﬁl
Difference ~ Result -
| 1 log units] -
========-=#=§H
156 4.65 3.7 £0.95 agree
164 30 »6 1+ disagree
170 | 0.823t0-1.148 6 +0.98 agree
173 1.9/2.0 3.8 - +1.85 disagree
176 45 26 +1.5  disagree
182 . 5.42 " »6(11.2) [+0.58) agree
| , | ~
186 | 5.6 4 -1.6 disagree
192 0.74 <3.8 +3.06 disagree
- 194 nd 3.6 - -
196 nd 1.8 . .
197 3.6 1.8 -1.8 disagree
200 6.25 >6 (6.7) 10) agree

A74




0

0y

Difference | . 'Result .

:[i. log .unifs] .

I~ +2m disagree
214 ' nd ' >6 . .
216 “nd 'nd - -
217 nd 2.5 . .

| 218 3.84 4.1 +0.26 agree

. 219 . .. 1.65 2.3 +0t6'5' : agw
222 nd reacts - -
224 nd nd - -
235 nd >6 - .
237 5.1 nd - -

. ‘239 >3.29 >6 (12.9) [2.71] dif:?gﬁé
-240 nd nd - -

241 2.76 0 agree
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Chem MPD . SAR - Difference " ‘Result
- "No. log P, - logPg. : {£ log units} |.. :

.242 24 <0 1{1)] agree
253 nd >6 (10.5) - -

- 256 -1.3 <25 (0] - agree
263 2.36 <0 [0} agree
265 <25 <-1.075 0] agree -

267 nd nd - -

268 4.6 . 5.4 +0.8 agree

. 269 4.53 50 . +0.47 agree
270 -1.1 (pH 7.65) 3 >1 disagree
‘ +0.55 (pH 8.72) -

271 " nd -5 - -
275 nd 4.3 -

278 3.95 5.2 +1.25 disagree

281 - 4.41 52 +0.79 | . agree
I Y

AT6




_— —— -
Chem. MPD " SAR _"Difference- |- = Result
No. log P, log P, [+ log units] - |.
283/ “nd " nd i -
429 '
286 26 >6 0 agree
287 25 »6 1 agree
289 nd 5.5 - -
291 nd >6 - -
202 - 2.88 3.4 +0.52 agree
.~ 300 3.67 42 +0.53 agree
© 307 3.07 3.1 0.03° agree
309 - 39 >6 +2.1 - disagree
312 1.09 <0 -1.09 disagree
318 nd 3-4 - -
320 nd nd . -
321 ‘1.1 pH 2) 025 -1.36 disagree
(missing fragment) .
-

Al-7



Chem, ‘MPD SAR- . | Difference . Result
No. - log P, log P, (& log units] |° -
330 <-3 -0.85 0 - agree
335 -3 nd - -
336 . <-1 nd - -
337 3.05 1.7-'1.9 -1.15 disagree -
T' 340 0.492 -0 <0.49 agree
341 nd <25 - -
S i -
342 -0.0053 » 0.55 0.55 agree
344 nd . <25 - - -
348 5.9 >6 (11.5) [+0.1) . “agree
" 349 ' >7.24 36 [0) " dgree 't
354 2.89 3.3 +0.41 “agree
- 355 1.92 >6 (8.0) +4.08 | disagree
360 .1.04 3.2 T +2.16 disagree
1 [
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Chem. |  MPD" SAR Difference |-  Result
No.. | - logP, log P, - [+ log units] -
. . s .. . . = ) .. . . H
. 361 4.85 »6 (>8) © [+1.15) disagree
. 362 2.3 3.0 +0.7 agree
364 nd <-2.5 - -
366 3.7 nd - -
368 4.3 31 -1.2. disagree
- 369 <25 " nd - -
370 nd 49 - | ;
3 4.18 4.4 - +0.22 . agree
376 >5.7 >6 (11.6) C[+0.3] " agree
. T‘
379 4.74 4.2 054 | - agree ~
.,3,8,1 , nd nd _. - -
383 nd >6 - -
386 2.62 12.73 3 ,0.38 agres
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Chem. . MPD SAR ‘Difference " Result
" No. .| log P, log P, [+ log units] |. o
. 393 nd 36 - .
394 246 <25 10 agree -
- 396 147 . 2.4 (0] . agree
© 398 >2.7 3.3 +0.6 agree
401 -3.2710.758 nd - .
)- " -
- 406 4.65 53 +0.65 agree
411 nd 56 - -
- 413 nd >6 - - -
414 - 0.258 2-35 +2.5 disagree
415 7 >6 0] agree -
1 a6 nd »6 . ) .
417 5.1 54 +0.3 agree
420 -3.38 3.8 +0.42 agree
Ié'

- A7-10




Chem. - MPD _. ~ SAR [ Difference I Result
No. log P, - log Po. [£log units} | - .
421 =——_=z'>===- ==Ta +0.6 - agree
425' “nd 0l . -
431 4.7 »6 (12.0) >+13 disagree
436 nd’ 3.5-4.6 - -

- .- 437 6.4 »6 (9) {0] F agree
439 -1.98 2 +3.§8 disagrée
441 1.37 2.18 +0.81 A.ag'x.'ee _
442 -1.88 <25 [0] agree

443 1.96 ‘116 08 | agree
;4;1 : '3.39 3.68 +0.29 agree '

- 445 nd nd - -
446 nd >6 - -
451 2.63 0.99 1.64 disagree
a2 | >4.6 >6 (6.78) +14 disagree

—_—
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- = | - ANNEX 8

L)

BIODEGRADATION: COMPARISON OF TEST RESULTS AND PREDICTIONS _

Chem. "MPD
[% Biodegradation]

(reacts)

16 nd days -
(BOD/COD = 0.75) | - -

o nd months -
(BOD/COD = 0.23) or longer
(persistent)

2] _ 0% months agree

17

23 . 35%  months -
(adsorption) - B

24 0% weeks t0 months agree

2% | 7% . months | - agre
’ ' ~ orlonger .-

~ (persistent)

. j—
37 34% -~ weeks agree

44 ' 6% _ months agree
: : orlonger :
(persistent)
47 - 0% | weeks agree -

49 0% . weeksto agree

. 50 . ..2% .| months , agree
e s e b s | orlonger |




L i
Chem. ~ MPD SAR Result
_ No._ data . data ’
.| [% Biodegradation} -
_l— _ E“_
. 53 nd months - -
A : or longer -
(persistent) -
54 1% weeks to agree
months -
61 1.5% months agree
68 10% months agree
- "or longer
(persistent)
69 ~10% months agree
or longer
(persistent)
70 . 0% months agree
or longer '
~ (persistent) ,
76 12% months or agree .
: 4 more
|
18 | od months - ' h :
- (insoluble) - or longer I
) (BOD/COD = 0.01) (persistent) B
ERE od . 1
(insoluble) (insoluble)
DOB/COD = 0.03
87 - 100% days to weeks agree
9 10% - months agree
- or longer ' -
(persistent)
99 - 82% nd -
101 10% months agree
. " or longer
. (persistent)

. A82



Chem. MFPD SAR
" ‘No. - data . data
= .[‘ililodemdmn]L . |
102 4% - months '
or longer
o . (persisteat)
106 - 5% - months
or longer
. (persistent) -
107 od reaction with O, and
~ (flammable in air, H0
decomp with water )
108 - % months
’ or longer
_ (persistent)
110 3% days to weeks
113 od - weeks to months
) (BOD/COD = 0.23) :
118 - 5% weeks to months
124 0% .
(probably slow)
- 128. 4% © months
133 10% months
or longer
(persistent)
144 0% weeks to months
148 0%  months
: or longer-
- (persistent)
151 4% weeks
_ _M | A L —
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Chem. MPD SAR * .
No. - data : data
- | % Biodegradation
L mﬂ“l“
155 13% weeks to months
156 81% . weeks
164 0% months
’ - or longer
. (persistent)
170 - 21% weeks
173 21% r od .
176 6% ‘months agree - |
S .or longer
(persistent)
o o o - 1
182 1% weeks | agree
186 0% ‘months , agree
: or longer : :
(persistent)
192 >80% days to weeks - |- ' agree -
4" . - .
194 od months - -
196 0% ' months agee )
197 0% months agree
: or longer
N (persistent)
200 0% weeks to months | agree
|

Ag4



E—— L ] “
Chem. MPD - SAR " Result: -
B .No. i dm data e -
ST {% Biodegradation] : A s
n=-|=-===_-===___=~ I
. 204 : 0% months " agres
or longer )
. (persistent)
T 214 20%. weeks agree
; . - !
216 26% nd -
' 217 12% months agree
or longer -
(persistent) _
218 1% weeks to months agree
219 0% weeks agree -
222 0% months agree
224 10% months agree
. ~ or longer .
. (persistent)
235 1% - weeksto.months . | . . agree
237 0% -nd -
239 21% months agree .
or longer :
“(persistent)
240 20% months agree
. or fonger .
(persistent)
- ] =
241 5% ‘weeks agree
| N . | |*

A8S -




b e o

*I
MPD SAR : Result
. [% Biodegradation] 1
Lo ]
0% ' weeks agree
4% months - agree
“%% - days to weeks disagree
_ O%Q months agree
- or longer
(persistent)
265 81% nd -
1 267 nd months -
L s " (insoluble) or longer
_ (persistent)
268 70% months disagree
: or longer
(persistent) -
29 | . 2% " months " agree
- 210 | 16% weeks to months agree
2 33% weeks to months agree
215 " o% months " agree
or longer .
_ . (persistent)
s | s% days to weeks agree
281 ‘1% nd -
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- --MPD ~ SAR - Result *
{% Biodegradation] 1 :
.|
od months - .
429 or longer
' (persistent)
286 3% months agree
287 2% months ' agree
’ or longer
(persistent)
289 3% months agree
or longer
(persistent)
291 6% months agree
- or longer
(persistent)
292 0% months agree
or longer
(persistent)
300 2% " months agree
or longer
(persistent)
307 0% months . - agree
309 6% months agree
. or longer
(persistent)
312 13% © weeks agree
318 35% months agree
or longer -
- (persistent)
320 nd months _ -
or longer
(persistent)
321 34% - . weeks to months agree
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Chem. MPD
No. . Data '

_a L [? Bfodegnc.latlon] l
330 - 21%

335 | 14% months agree

- : ' or longer

(persistent)

336 10% . weeks agree
337 0%  weeks agree
340 5% weeks agree

341 30% weeks to months agree

i - .
342 62% months disagree
344 0% - weeks . agree

348 2.5% months - agree

349 nd months -
or longer
(persistent)

354 5% weeks agree

355 | 48% . months - agree

© 360 8% . weeks agree -

A8-8




" _1_
MPD SAR Result
1 [% Biodegradation) |
====-===-=— L |
T 0% " . months agree -
or longer .
. (persistent)
- 362 8% - weeks to moaths agree
364 0% months - agree
) '~ - - or longer -~
(persistent)
366 0% months agree
- or longer
(persistent)
368 7% od -
369 19% weeks to months agree
370 ‘nd months .
(reacts with water) or longer
o (persistent)
373, 20%. weeks agree
376 | = nd (nsoluble) . | = weekstomonths | .
379 3% od -
381 10% months agree
‘ or longer
.(persistent) -
383 11% months agree
or longer o
(persistent)
386 " 0% months _1 agree
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hem, ~ MPD . "SAR .
. No. T data .. daa .
. [% Biodegradation] ' s
IR § REEERCEEIRC—— i
. 393. -30% months
or longer
: (persistent)
E
394 0% months
396 10% ¢ nod
398 100% od
401 - 45% weeks to months
| 406. 4% months agree
: ~ or longer
(persistent)
411 20% " months " agree
_ . or longer

: (pe_rsistent)

e 4% weeks tomonths |  disagree”
414 271% weeks to months . agree
415 8% months agree
Sl » or longer :

(persistent)

- - 416 4% months agree
) o or longer
(persisteat)

417 15% months agree

Com - or longer ’

. B (persistent)

a0 3% weeks agree

I—' ..I .
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Chem. MPD SAR
No. data ] - daa
i [% BMan] : » L
421 18% weeks :
425 30% days to weeks
. 81 21% weeks -
436 0% days to weeks
437 10.5% months agree
439 0% months agree
- or longer
(persistent)
441 <3% weeks to months agree
442 0% - weeks agree
443 20% weeks agree
I 1
444 33% weeks  agree
445 ad months -
) (polymer) - or longer
(persistent)
46 10% months agree
451 F 20% days to weeks disagree
472 100% days to weeks agree

As-11







, ANNEX 9

| ; OF TEST RESULTS AND PREDICTIONS
ESvE— i EERE———— i | _
Chem. . MFD - SAR Difference | - Result
* No. - LCS0 value LC50 value [+ log units]
e — (mg/l] (mg/] ‘ '
-] lyr________________J' |
4 nd > 100 - .
J 6 >500 >11 -1.7 disagree
16 > 1000 >100 [ . agree
17 5.1 >0.5 -1.05 disagree
21 nd - NTS - -
23 >2100 >100 o agree
24 1.8 0.05 -1.52 disagree
2% NTS _NTS . agree
37 >2 . - 8.8 0.64 - agree
44 nd - NTS - -
47 1.8-3.2 £0.32 - -
49 1 30 043 agree
30 ' NTS NTS - agree
=;===
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Chem. MPD : _SAR Difference : Result
No. -} LCS50 value LCS0 value (£ log units] o

N (mg/l] {mgA] . .

— —E H“E_

8§53 | 20 - 0.1 -1.30 disagree
54 9.0 21.0 0.48 agree
61 NTS. - NTS - agree
68 . >500 > 100 (0) agree
69 >500 >100 (0] agree
70 - NTS NTS - agree

76 2.8 NTS - disagree

18 172.0 0.3 ‘270 . | disagree .
79 > 1000 NTS - agree
N

" 87 8.5 21.0 0.40° .agree
96 > 500 >100 * - (0} agree

T >60 > 100 023 agree
S >500 . >100 [0 - agree

L o E———————

14



—I - .
Chem. | . -~ MPD SAR . Difference | * - Result
No.” LC50 value - LCS0 value {tlogunits) | - - - .
’ » [mg/l}) __[mgl} . _ : .
—_— e BRI | E—
102 NTS NTS - agree
>74 o
106 118 NTS - agree
107 nd NTS - -
108 0.1 0.35 0.54 agree
110 NTS NTS - agree
113 > 1000 NTS - agree -
118 1.1 0.07 -1.22 disagree
124 16.9 1.4 -1.10 . disagree
128 >100 13.0 089 agree
133 10 - 100 <10.2 - -
144 NTS NTS - agree
> 100
148 NTS NTS - agree
>500
151 0.32 0.42 0.13 agree
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.'Chem._

No.

155

MPD

_LCSO value

(mgil]_ - .

>100

_I*

*LC50 value
. {mg]

NTS

- Difference
" {4 log units)

Result

J~ﬂ_

'.w

156 |

4.7

137

+0.54

164 |

>40

170

90

7.1

.10

173

1.5

284

0.75

176: -

~ 13

disagree

182

2.2

disagree

§ 186

0.43

>0.1

0.64

192 -

)

s16

194

10 - 100

£10.2

- 196 .

> 1000

>100

(0]

0.46

0.60

0.11

07

" NTS

197
200

- A94
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. C . . .
- Chem, - MPD - ~ SAR - .| |Difference | Result
- -No. . ] . .LCS0 value . LCSOvalue-: | [£ log wnits). |~ - -
__ —fmgf] - (. [mgh] - : 1 B
= e — = =m=—
- 204 " NTS NTS - agree
>0.3 ~
214 1118 - 038 - 2.5 disagree
216 >100 " NTS - agree
217 220 > 100 (0] * agree
218 6.6 3.8 0.24 agree
219 17.7 9.0 030 agree
222 0.83 10.0 1.08 disagree
- 224 . > 100 121.0 - [o]:- " agree
15 0.76 0.40 026 -~ agree
237 244 > 100 (0] " agree
239 NTS NTS - agree
240 >500 > 100 o agree
241 1000 >100 10] agree
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—— L —1_
- Chem. MPD SAR - 1 Difference Result
No. | - LCS0 value LCSO value - | [+ log units] i
. _ (mgh} {mgA] . : L .
l— “E i B RN )
242 874" >100 ()] agree
253 ‘NTS NTS - agree
>100 '
256 > 1000 - 1700 0) agree
263 . 83 7 0.89 agree
265 > 1000 > 1000 0 agree
- 267 - nd NTS - -
f——— .
268 - >500 1.0 . 2.70 disagree
- 269 'NTS NTS - agree-
270 . - >s1. 21 © 040 - - | agree
2m 47 100 0.32 - © agree
s 83 0.24 2.52 disagree
. 278 85 11 0.1 agree
281 1.03 NTS - ~ disagree
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Chem © MPD SAR . Difference | ~ Result
- No. LCS0 value LC50 value [+ log ‘units] . o
1| [mg/l]) . [mgh} . - _ ,
n = - “Em
" 283/ NTS NTS .. agree
429 >500 _
286 NTS NTS - agree
>100
C 287 _NTS NTS - agree
' . >1000 R
289 _NTS NTS - - agree
. > 1000
291 NTS NTS. . agree
> 100 S
292 | 5.7 14 0.60 agree
300 17 1.6 <0.03 agree
. 307 69 163 038 | o agree
309 - NTS NTS' - .agree
312 101 - 1500. 1.17 disagree .
(89 - 128)
" 318 NTS _NTS. . agree .
>500
320 NTS NTS agree
321 >69 - 375 0.73 agree
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No. | . L I
) . . [mgh) . I

330

MPD .
LCS50 value .

341

SAR

'LCS0 value

(mgA)
> 1000

. &

" Difference
[+ log units]

Result

agree

| 335 -

20

NTS |

disagree

336

>100

-1.15

disagree

337

- 36

0.96

152

- <1000

355

340 - -
g T
34 >500 > 1000 - agree
342 480 > 1000 . agree
344 | T >1000 > 1000 - agree
348 NTS NTS . agree
>10 ’
249 NTS NTS - agree
- > 500 : .
T o354 8.3 <13.5 . _—
NTS NTS -

360

>100

E s T B3

B e N N

I 0.2
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Chem. MPD SAR - Difference Result .
-No.._. LCS0 value LCS0 value {4 log uits] o
SR | [mg/l]- (mg/l] . -
- . - : - — _— ——§§ -
. 361 NTS NTS - agree
: > 1000 _
362 - >10 14 i.15 disagree
364 17.8 >100 0.75 agree .
366 NTS NTS - agree
>135 .
368 5 >14.8 0.47 agree
369 - 1671 2190 01 | agre
370 114 - 09 -2.10 disagree
373 >100 1.5 -1.82  disagre
. 376 - NTS' NTS - - - agree
" .>100
379 0.72 L5 0.32 . agree
381 NTS NTS . " agree
383 NTS NTS - agree
: >67 ’
386 34 <353 . :
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~ _ - ] . N SR
Chem. | MPD ~ SAR 5 Difference
No. |~ -LCS50 value LCS50 value [+ log units)
' [mg/] {mg/l] - '
L — | . H_l
393 100 38 -1.42
394 - > 1000 >100. o
. 396 > 1000 > 1000 0
398 > 100 >11.5 0.94
401 77 90- 0.07
406" NTS NTS .
411 NTS NTS -
>500
413 | NTS . NTS - -
: >100
414 220 2100 [0
415 'NTS NTS .
>100
416 | NTS 'NTS -
- 417 NTS NTS .
- >3
420 © 14 59 " 0.62

A9-10




Chem. MPD SAR Difference . | ~ Result
No. LCS0 value LC50 value [£dog units}. ] —~ - .
_[mg/l] mgf} - |- B
=_ = ] =“
21 nd 0.58 - - :
425 1113 500 0 . agree
431 NTS NTS . . agree
: > 1000
436 2.7 0.52 - 0.72 agree
437 NTS NTS - agree
546
439 >258. 110 0 agree
441 160 60 -0.43 agree
442 769 2100 [0) agree
443 138 99 . 0.5 agree
444 7.3 4 0.26 " agree
445 > 100 > 100 0 agree
446 NTS NTS - agree
>22
451 21 - <135 - -
472 NTS NTS - agree
> 100

A9-11
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ANNEX 10 .

TOXICITY TO DAPHNIA: COMPARISON OF TEST RESULTS AND PREDICTIONS

Chem. .] . MPD: .. SAR Difference |" - Result
No. - EC50 value ECS50 value {+ log .units] :
: | (mg/1) 1| ] -
S ] . L J] -
4 nd . >100 .- .
6 230 > 140 <0.22 agree
(96 hr) ' '
16 1100 >100 ) agree
(48 h) -
17 12 >0.2 0.80 agree
@8 hr)
21 o NTS - -
23 680 - >100 {0} agree
@4 hr) -
- 24 10 <0.73 - -
@4hr)
26 . NTS _NTS . - agree
o Q@4h) S
37 >2 10 - 0.70 ~ agree
., oab) et :
- nd | NTS : -
47 2.9 <0.57- - -
4 o)
= 49 0,84 <30 - -
i I (48 hr)
% 4 NS NTS - agree
o F _7-"' o O (24 hr) RAE I ﬁ

- Al0-1



Chem. | MPD “SAR Difference “Result - -
No. -]  ECS0value . EC50 value [+ log units] o
- mgh) - | [mg/] | :

S— = — ¥ ¥ BTG i
53 ° 131.7 ° 0.1 3.15 disagree
- 24 hr) .

54 153 - 22 085 agree

61 'NTS NTS . agree
(24 hr)

68 . 20.5 > 100 0.69 agree
Q4 hr)

69 395 >100 0.60 agree

. (24 hr) . )

70 . NTS NTS - agree

76 4.0 NTS' - disagree
(48 hr) :

.78 990 0.1 4 disagree
T . @4hn) . B o
7. - > 1000 NTS agree

. Q4hr) ' _
87 25.5 8.1 0.49. . - - agree
(48 hr)

96 355 100 20.55 agree

. (24 hr) .
99 - >56 <100 - -

{48 hr) A
101 > 1000 > 100 {0 * agree
L Qéhr) o I
' - A102



Chem. | © ~MPD SAR - Difference. | - Result
-No.- ~ ECS50 value EC50 value [+ log units] .
. [mgA] {mg/i]) ’ ] . -
SN ¥ 2 . L~ J T
102 47 - NTS - - disagree -
‘ (24 hr) :
106 56 'NTS . disagree
- (24 hr) .
107 nd >100 - A
108 1.83 0.46 0.60 ‘agree
@8 hr)
110 0.018 - 0.032 NTS - disagree
(48 hr)
- 13 365 (nominal) NTS - agree
(24 hr) : -
118 93 001 4 disagree
(24 hr) '
12;1 54 34 0.20 . " agree
(48 hr) :
128 >100- 154 0.82 . - agree -
o Q4hD) .
133 5.35 <0.93 . -
(24 hr)
144 NTS . NTS - agree
>53
(48 hr)
148 NTS NTS - agree
>7.8
151 8.0 0.36 -1.35 disagree
(48 hr) ’ ' :

A103




Chem. . MPD SAR .~ Difference Result
No. | ECS0 value - ECS0 value 1 [+ log l_l}lits]
—Hf.—-[m=g,“=1=ﬁ=" [mgll] =—-==——
155 T4 NTS - « disagree
‘ (48 hr) o
156 13 0.45 0.46  agree
: (48 hr) - o
164 - 16 NTS - disagree #
: @8hr) - S
170 . 53 1.8 -1.52 disagree
(24 hr)
173 5 28.4 0.23 agree
: (48 hr) -
176, NTS NTS . agree
e 2419 ;
182 1.5 NTS - disagree
(48 hr)
. .
186 ?SO >0.1 <2.70 disagree:
192, 801 - - <630 - .
(48 hr) . _
194 1.72 $0.93 - -
- (48 hr) '
196 > 1000 >100 0] agree
197. - 001 0.2 1.30 disagree
. 8 hr) o
1200 0.046 . 'NTS - disagree
" (48 hr) o :

Al10-4



- AlOS

MPD SAR Difference. |  Result |
EC50 value [ECS50 value Q& log units) |-
[mg/1) [mg/1) ‘ S :
- L - §F -
- Nrs . N'rs . t L. W
>0.3 -
(48 hr)
214 220 2 2.05 disagree
_ . @4hr)
216 23 30 0.11 agree
- 217 >100 230 0.36 agree
- (24 hr) . - .
218 7.2 1.9 .59 agree
(48 hr)
219 . 392 10 .60 agree-
@4 hr)
222 1.9 10 0.72 agree
(48 hr) '
224 > 1000 >100 - 10 agree
235 . 41 0.2 - -1.30 disagree
. (24 hr) ' '
237 > 1000 10 -2 disagree
(48 hr) S . "
- 239 NTS NTS - agree
: >100 '
(24 hr)
240 37.2 >100 - <0.43 agree
(48 hr)
241 ‘24 >100 - 0.62 agree
48 hr) o '




R

" AlO6

Chem. | . MPD SAR Difference Result
No. ECS0 value. - ECS0 value . {4 log units] -
(mg/1] [mgh) " :
1] : _I—
- 242 21.1 - >100 0.67 - _ agree
(48 br) i .
253 NTS NTS - agree
256 >1000 ) -1.05 disagree
Qéhr) .. :
263 250 17 -1.16 “disagree
(24 hr) '
. 265 16,940 > 1000 {0] agree
(48 hr)
267 nd NTS - -
268 900 0.1 4 disagree
(24 hr)
. 269 NTS NTS - agree
o >3.7 .
- (48 hi)
- 270 44 9 0.7 - agree
o (24 hr)
271 93 50 -0.27 agree
" (48 hr) ’ :
275 139.3 0.42 2.52 disagree
: (24 hr) : o
278 053 1 1.32 " disagree
‘ (48 hr) : ' :
281 0.91 NTS - - disagree.
. @8hn) ~ SR




Chem. |- -MPD SAR - | - Difference
No.. -] ECS0value ~ "~ ECS0 value . [+ log uits]
[mg/l]-- 1 {mg/1} - '
283/ |- NTS NTS -
429 - > 1000 : :
(24 hr)

286 . NTS = NTS ' - : "agree -
: - >100 - . : 1 '
(48 hr)

o287 | NTS NTS - : - agree
o _ > 1000 : . :
(24 hr)

289 _ NTS NTS - - agree
. > 1000 : :
(24 hr)

291 NTS NTS - agree
>100
(24 hr) -

- 292 20.5 34 077 agree.
4 hr) 1 -

300 25 ’ 17 1 -6 disagree
' @4 ho) . : :

307 35 . 174 0.70 . . agree
(24 hr) : . : ’

309 | NTS: - NS | - agree
- >0 L | |
(48 hr) L -

- 312 ' 39.7 1500 ) 1.59 disagree
(24 hr) : :

"33 ~NTS -1 NTS . - " agree
750
(48 hr)

320 NTS - NTS - agree
‘ 70 . . :
- (48 hr)

21 . >100 > 100 .0  agree
(24 hr) B -

Al10-7



MPD

Difi’érence,

Chem. SAR . ‘Result
" No. - EC50 value - EC50-value [+ log units] Tt
. imgh}.. img/i] - .
330 44 >1000 - 1.36 * disagree
; (8 hr) -
335 - >1000 . NTS - agree
.- (24 hr)
336 - 140 50 0.4 agree
(24 hr) .
337 .13 40 0.49 agree
(48 hr)
340 25 272 0.46 agree
~ (48 hr)
1. 36 > 1000 1.44 disagree
- (48 hr) ' .
342 > 1000 > 1000 0 agree
(48 hr)
344 _ >1000 > 1000 0. agree °
) :
348 . NTS NTS - - agree
> 1000 . :
(24 hr)
349 6-15 NTS - .agree
- (48 br) . T
" 354 >30 <14.1 - - -
(48 hr)
355 " NTS NTS - . agree
>1
(48 hr)
360 >100 40 - -0.40 - agree -
' Q4 hr) '

Al0-8




[ S ] Y — -
Chem. | - MPD "SAR Difference Result -
No.: . "~ ECS0 value . . ECS0 value {£ log units] { ~ . -
- L __ (mg/l] l__ ' - '
| - 5 -ﬁ ————— |
361 NTS NTS - | agree
: ~ >1000
;  @4hn)
362 NTS 31.3 1.50 disagree
© 310 .
{24 hr)
. 3 "
364 1.2. >100 . 192 disagree
B (24 br) . ' _
_ |l _
366 1.63 NTS - ~ disagree
(48 hr) :
368 >5.7 210 [ 0.24 agree
(48 hr)
1369 602 400 20.18 agree
o (48 hr) - ‘
370 125 1 0.42 X ) disagree
(24 hr) o
373 1209 073 - . -I.52 disagree
e (48 hr) . : : E
376 NTS NTS- . - agree
: .172.8 ‘
(48 hr)
379 0.78 - 0.95 10,08 agree
: (48 hr) : -
381 NTS NTS - agree -
_ >5
L - @8 hr)
. 383 'NTS NTS - agree
: >70
(24 hr)
386 489 <38.1 - -
@8 hr) -

Al0-9




AlC-10

. &
* I_ I— .
... MPD, . SAR Difference Result
ECS50 value ECSOvalue . | [+ log units]
' (mg] : |
L - - B -~ " - |
16 -2.10 disagree
(8 hr) : 1 -
r | |
890 >100 - [0 agree
(48 hr) ’
>1000 | .- >1000 () agree
(24 hl’) S
398 - 86 210 0.06 agree
' (48 hr)
401 62 16 0.58 agree
: (48 hr) . . :
" 411 NTS NTS - agree
> 1000 :
. (48hr) |
- a3 | NTS NTS - agree
e >4.8 . :
N (24 hn) . o
414 " 88 .- 2150 . 023 agree
(48 hr) .
- 415 NTS NTS - agree
> 100 . .
_ @4 hr) _
416 NTS NTS - agree
R >0.0048 o -
| @4 h) -
417, NTS NTS . agree
420 R B ‘5.1 066 - |  agree
(48 hr) - :




Chem. MPD SAR Difference |
No. ECS0 value ECSO value [+ log units]_-‘ :
l mg/l] fmg) 1 - A —
421 | signs for toxicity 0.07- S e
425 52 230 024 -
(48 hr)
431 NTS NTS - agree
‘ > 1000 :
(;4 hr)
436 19 0.06 - 2.8 disagree
o Q4ho) . -
" 437 NTS NTS - - agree
14
@8 hr)
439 > 1000 - 2100 [0} agree
441 70 10 085 " agree
(@8 hr)
442 176 2100 024 agree
(24 hr)
443 - | 146 27 . <130 ' disagree
. (24 hr) ' '
444 527 nd . -
Q4 hr)
445 >100 >100 0 agree
446 . NTS NTS - agree
: 62
(24 hr)
451 111 <1000 - -
(48 hr)
47 636 NTS - disagree
@8 hr)

AlO-11







ANNEX 11

TOXICITY TO ALGAE. COMPARISON OF TEST RESULTS-AND-PREDICTIONS
Chein, MPD  SAR Difference |.  Result
Ne.” 7| ~ ECSOvalue ‘ECS50 value {+ log units] -
: ] (mgh] 1 [mg/l] -
=-%-E=m=m
110 NTS NTS - - agree
219 94 - 6 . | 019 agree
21 9 ‘ _ 10 - - 0.04 agree
2 R
366 " NTS NTS . " agree
. o>12
451 32 " <10 - .

-All-1
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ANNEX 12 .
W COMPARISON OF TEST RESULTS AND
S PREDICT!ONS .

cn ~MPD " . SAR " Result
6 Low Low Agree i
16 Low Low - Agree
17 Low - Low : Agree
| 2 Low - Low Agree
23 Low Low Agree
2% Low  Low Agree
26 Low - Low Agree i
'37 ] Low ‘Low . Agree
. . S eae . . - — . - .‘ v
o« Low ~ Low Agree
47 Low-Moderate Low ' SAR low
- ®22) : - - (overlap)
49 Low-Moderate Low . SAR low
o : R2) SRR - (overlap)
50 Low Low Agree

. o AR



61

Agree

Agree

.10

76

"Agree_

78

Agree

.19

Agree:

87

Agree

Agree

Agree

101

Agree

Al2-2




] _ i -
Chem. . MPD SAR . - Result
No. . Qabel)* .
102 . " Low.. Low Agree
106 Low Low Agree
107 (High) High Agree concern
oo . (R3S)
108 Low Low Agree
110 Low Low Agree
13 - Low Low Agree
18 Low Low Agree
124 Low * Moderate. - SARhigh
S 128  Low Low Agree
133 Low. Low Agree
144 Low inw Agree
1 148 ‘Low Low Agree
- 151 Low Low Agree




. . . . - . &
Chem MPD -+ .SAR - " Result -
No. (abel)* s -
_l.— _I_
155 - Low Low - Agree -
156 Low-Moderate Low SAR lov
®R22) ., (overiap)
164 Low . - Low ~ Agree
170 " Low Low - Agree
173 Low Low Agree
176 ~ Low Low - Agree
. 1
182 Low Low - Agree
- _.1_86 ) Low Low Agree .
T 192 . Low - Low ‘Agree
194 Low~ Low - Agree
' 196 Low l.b_w- Agree
197 . Moderate Low SAR low
R22) .
2000 Low~ Low - Agree’
B _'l -

Al24




217 Low Low Agree
218 Low Low Agree |
- 219 Low-Moderate Low ' SAR low
R22) : (overlap)
K .Low Low Agree
224 Low Low ‘ Agree
235 Low- Low Agree
- 237 Low Low Agree
239 Low Low ~ Agree
240 Low Low - " Agree
241 Moderate Low ~ SARlow
R22)

Al2-5



npLpig e e 2R 1

" Chem.

%42

No..}.-

MPD
(abe])* -

Moderate
R22)

SAR

I*E—

Result

SAR low

9

- 253

Agree

Agree

Agree

Agree I

267

“Agree

268

Agree

Agreé

. 270

.Agree ’

N

Agree

.25

Agree RO

: ‘278

" Agree

. 281

Moderate

' Agree concern

A12-6



Chem. MPD ~ SAR : Result
No.. (label)* : '
IE.—1—==—;—=—-,_
283/ Low Low " Agree
429 - ~
a 286 . Low . Low Agree
- 289 ~ Low Low Agree
291 Low Low Agree
| 292 Low Low Agree
1300 Low-Moderate * Low " SAR low
R22) (overlap)
o} 307 | Moderate-High Low SAR low
- 309 _ Low Low Agree
312 ~ Low-Moderate Low _ SAR low
(overiap)
. 318 Low Low _Agree
" 320 Low Low Agree
321 Low Low Agree
Le

A12-7




Chem. “MPD SAR  —|  Resant .
No. (abel)* _ o

*I . k L _J.5r - "
330 |.  Moderate-High Low SAR low
. R25) _

335 - Low Low Agree

- 336 ) Low Low Agres
337 Low Low Agree
340 Low-Moderate Low SAR low

| . (overiap)

. 341 Low Low . Agree
342 Low Low " Agree
344 Low Low Agree
348 Low. Low . Agree
349 Low Low Agree
. 354 Low Low Agree
355 7 Low Low Agree
- 360 Low-Moderate Low " SAR low

R22) (overlap)

Al2-8



No. . .
*I_I_I
361 <
362
364
- 366
T 369 Low Low Agree
370 Low-Moderate Low SAR low
R22) : (overiap)
. 373 Low Low Agree
- 376 |- Low- Low - Agree -
379 - Low . Low . Agree
| | '
381 Low Low Agree
383 Low Low Agree
386 Low Low Agree

Al12-9




—I_A' - . ’ ~. e
‘Chem. |- MPD SAR - 4 . Result
No. | Qabelr i o
393 T Low Low Agr& -
394 . Low Low Agree
396 Low Low Agree
398 |  Low Low Agree
401 Low Low  Agree
406. - . Low Low Agree
411 Low Low Agree
§— —

§ 413 . " Low-Moderate Low SAR low
o . R22) : (overiap)’
414 Low Low Agree
415 “Low Low Agree
416 Low Low Agree
a7 Low Low Agree
420 ~Low Low Agree ‘

Al2-10



Low Low Agree
Low Low Agree
441 | Moderate-High Moderate SAR low (overiap)
R22) ) Agree concern, but
not level of concern
442 * Low . Low Agree
443 |°  Moderate-High * Moderate SAR low (overlap)
_ - R22) C Agree concern, but §
, not level of concern
444 Low Low Agree
445 - Low . Low Agree
. 446 Low Low Agree
451 Low Low Agree
47 Low Low ‘Agree

-« See Appendix 3 for list of EC labels (R numbers and phrases)

4
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ANNEX 13

COMPARISON OF TEST REULTS AND
PREDICTIONS ‘

No. MPD (label) SAR * Result MPD (label’ SAR Result |
_I_I_I—E_ — _
- 4 (corr.)! effects agree (corr.)! . effects agree -
(R35) ' | predicted predicted .
6 |ootimitast { mno. | agree | Geritanty | motirritant | SAR low
16 | motirmitant | -mo .agree | not irritant o ' agree
comment : comment -
17 | potirritant | motirritant | - agree | not irritant | not irritant |  agree
21 | ootirritant { oo agree  pot irritant no agree
comment ' comment | .
23 slight slight agree slight | sligh | agree
24 | not irritant no agree not irritant ‘Do . agree
' _comment comment
=1 R . JL . .' = - -

26 1 not irritant 0o " agree not irritant no agree
. comment ’ comment . .
37 | notimitant | slight agree |  slight slight agree
“ not irritant | not irritant ‘agree not irritant ? agree?
47 | not irvitant ? agree? | irritant ? SAR low*

(R41)
49 corrosive irritant agree corrosive irritant agree
R34) ‘ : R34)
50 ~ pot irritant SAR high } not irritant irritant SAR high
. irritant :
L ' 11 ]

Al3-1



- Chem,
“No.

MPD (label)’ _SAR

: (R38)

'l_zesun-

(im)'

- pot irritant

Dot irritant

61

not irritant

Bot isritant

pot irritant

not irritant {.

not irritant

7 -

- pot irritant

not frritant

"~ 76

-comment

not irritant

comment

.18 .

not ifritant

ot irritant

oot iitat

9

not-irritant

éommem ’

s| 1| 8| 8| 8| 8| 9 8| 9]n

- 87 .

not-irritant

irritant
R41)

comment

-{ ‘mot irritant

SAR high

SAR high I

not irritant

irritant .

SAR high

not irritant

 saR g

101

not irritant

not irritant |

not irritant

‘frritant

$SAR high

SARIow }. 1"




W




Al34

—— r ——

No. | MPD (label’>. SAR -~ Result. MPD (label)’ = SAR Result
—E_I—I—l—l—l_
155 | motirritant | . -'mo" . agree - | ot irritant Do agree
' comment comment | -

156 |opotimitant| 7. agree? | motimitant | 2 agree?
i64 | wotirritant'| irritant | SARhigh | motirritant | irritam | SAR high
170 | wot irritant | irritant SAR high irritant irritant agree

g R41)
173 | Guritant)* |  irritant agree | (rritanty® | irritamt | agree -
176 | potiritant | irritant | SARhigh | not irritant | imitant | SAR high
182 corrosive | not irritant | SAR low.| corrosive | " irritant agree
' (R34) R34 -~
: |’ ]
186 | not irritant 0o . agree not irritant o agree
S comment ' comment
- - - s - R - - .
192 | corrosive | .m0 SARlow: | corrosive- | - mo -~ | SARIlow
. (R34) ‘comment R34) comment
194 corrosive no | SARlow | (corr) " no SAR low
(R34) comment . R34) comment :
196 | notirritant | iitant | SAR high | motirritant | irritant | SAR high
197 | not irritant no agree irritant o SAR low
comment ° "(R41) | comment )
200 |- not irritant o agree not irritant o |- agree
T comment comment o
e S § T M— i S SR N R

,‘\U‘:( -



|
Chem, | - . Skin o - Eye - ..~
No. _ MPD (label)* SAR Result MPD (label)’ - SAR ~  Result.
—l—:l—lé T _l—.
204 | not irritant no agree Inotimitant | - oo | agree -
comment ’ comment ,
214 | not irritant o agree | not irritant no agree
216 | notimitant | motirritant |  agree | notirritant | irvitant | SAR high
217 | not irritant Do agree | not irritant no agree
’ comment . "1 comment
. 218 | not irritant no agree not irritant no agree
comment ’ comment
219 | motirritant| mo agree | notimitant| no | agree
~ comment ’ comment .
: (R38) (R36)
24 slight |- stight | agree | slight slight | - agree
235 corrosive no SARlow | (corr.)! o SAR low
(R34) comment " (R34 comment
237 irritant iritant | agree | irritant imitant | - agree
L (R38) - (R36)
239 | notirritant |  no agree | notiritant |  no agree
comment . ’ comment
240 | (rritant)? |  irritant agree | not.irritant | irritant | SAR high
241 | not irritant no " agree not irritant no agree
. comment ' comment
RN | M — _ l— B “_I

Al3-5




Chem, N S Skin - ] Eye- D
‘No. | MPD (label)®  SAR ‘Result | MPD (label)* - SAR Result
242 pot irritant Do | agree lrnotirritant no . * agree
‘ comment : comment .
253 | mot irritant o agree | oot irritant 0 |  agree
S comment . | comment
256 | notirritant | irritant | SARbigh | imitant | imitant | agree
263 | not irritant | not irritant |  agree irritant - | - irviamt | Ageree
. . R36)
265 not irritant no .agree notirritant |  mo agree
- comment ' comment
267 ND 5o agree ND B | agree
o comment | - comment )
268 | notirritant | not irritant | agree | not irritant | " irritant | SAR high
269 | notirritant | irritant | SARhigh | motiirritant | irritant
270 | not irritant no agree | iritant | = mo
' comment R36) comment
271 | notirritant | irritant | SAR high | not irritant | irritant
“275 | notimitant | o agiee’ | notimitant |  mo
S comment : comment
278 | irritant | irritant | agree | Greitant)? | irvitant
®38) i
281 | notirritant | notirritant | agree | irvitamt | |  irritant
" A136 -




X

. &
. o - . . .
a'. ‘_ ) Skin . E,e ' - .
No: - | MPD (abel) - SAR Result | MPD (label)® SAR Result -
- 283/ | not irritant ) agree |nmotimitant | mo agree
429 comment comment
286 | ootircitant | motirritant | agree | motimitant | irritant | SAR high
287 notirritant | . Do agree not irritant 0o agree -
. .| comment- comment |
289 _ | not-irritant no . agree not irritant m agree
: comment { - comment | -
291 not irritant-| ™o agree pot irritant no - agree
comment - comment
292 | not irritant mild agree not irritant mild agree
300 | not irritant 0o agree | not irritant 0o agree
! comment - comment
307 | oot irritant no agree | not irritant no ~ agree
B comment - 7] comment | - .
- 309 | motiritant | " mo _agree -| not irritant no " agree
S . comment : ’ : comment
312 | not irritant no agree | not irritant 0o - .~agree .
o - comment ' comment i '
318 | not irritant - no - agree ‘not irritant no agree
comment comment o
320 | not irritant no agree | mot irritant ‘Do agree
E : comment . comment
321 | notirritant | mo agree not irritant | - mo ' agree
’- N | comment S comment




N 4
S - Skin L ) - Eye . :
MPD (label)®  SAR Résult | MPD (abel)®  SAR Result
._‘.—I_l_l—l_
'| not irritant o - agree . | not irritant no agree
' - | comment _ ' comment '
‘potirritant |  mo _-agree not irritant no agree
comment | - . comment
potiritant | o agree | notimitant | o agree
comment : - : comment
not irritant |~ mo agree | Gritant? | no | SARIow l
comment . comment -
" 341 - | notirritant | irritant | SARbigh | notirritant | irritant | SAR high
342 not irritant Do agree ‘notirriu__nt' ‘no agree
g comment - comment A
.344 . | not irritant no ag:ee' | notmiunt no agree
comment . - - | commeat '
348 | not irritant . Do agree notlmtant no agree |
comment . comment
.349 | not irritant no agree not irritant 00 agree
comment | comment .

N . ] _ | '
354 | not irritant no " agree | mot irritant no ‘agree
¥ o comment : comment o
355 | omotirritant | mo agree | not irritant o agree
. g comment _ comment _

/360 | motimitant | -irritant | SARhigh | (irritant® | irvitamt |  agree
_i—l —I ]| L
’ A13S

U



_.ﬂ’.—
e a' . . “ &in ’ . - - . - .- ‘ Eye ) RS
T’} No.| MPD Qabel)® © SAR -~ Result | MPD (label)’ S Result

not irritant

comment

pot irritant

not irritant

comment

ot irritant

con'ment

not irritant

| mot irritant

‘ot irritant

SAR high

not irritant

| sAR bign

not irritant

370

corrosive

R34)

(corr.)!

®34)

- 373

SAR low

not irritant

cpmment

. 376 .

-not irritant

| SARhigh .

_not irritant

‘not irritant

379

not irritant

not irritant

comment

-381

not irritant |

agree

not irritant

comment

383

not irritant

not irritant

not irritant |

wvefl meerem e - oae

SAR high

not irritant

Al13-9
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_ Chem. Skin ‘ Eye '
‘No. | MPD (abel® SAR  -Result | MPD (label® SAR.  Result
. 393 notirritant |- o . agree ~ | 'Qeritant)* | mo SAR low
. . . . w.' . I - - 3 . . wmllllnt .
394 | notimitant | mo agree | motimitant | . mo agree
o : ‘ comment | o comment
396 | not irritant 00 agree | not irritant . no ‘agree
398 - | - slight trritant “agree slight irritant agree
401 not irritant irritant SAR high | oot irritant irritant | SAR high
' ’ 3
406 not irritant no agree | not irritant no agree
. ' comment - comment
411 | not irritant no agree not irritant ‘o agree
' : ‘comment : - | comment
413 ‘not irritant | no agree pot irritant no agree
: comment - comment
414" | potirritant | mo agree not irritant no _agree
- ' | comment : -comment -
415 | not irritant no agree not irritant no agree
comment | - comment
-3116 . ] not irritant no - agree not irritant no agree -
A comment : comment T
417 not irritant no agree not irritant no agree f.
. | comment comment S ﬁ
420 | not irritant no agrec | not irritant no agree
: ) comment comment | R
421 not irritant no agree not irritant no " agree
S B comment S - | ~comment
. * A Ly | _ L | I

Al3-10-




! substance not tested beamse assumed corrosive _
3 see Appendix 3 for list of EC labels (R numbers and phrases)
nd: test not done - )

f

2 jrritant, below classification level

Al3-11

Chem. Skin A Eye '
'No.. MPD (label)® SAR Result MPD (hb,e!)’,‘ SAR ‘Result
S i S | SR ===ﬂ==========
425 7 _corrosive irritant - agree (corr.)! irritant |  agree

] ®39) ' - ®R34) 1
431 not irritant no agree ot irritant 0 | agree
- . comment _comment :
436 corrosive ) SAR low (corr.)! no SAR low
(_R_34) comment L R34 comment .
437 | irritant | imitant | agree | Guritant?® | irvitant | agree
: “(R38) : '
439 | not irritant no agree not irritant no - agree
- comment comment
~ 441 | not irritant | not irritant |  agree irritant | irritant agree
R41) .
y 442 | notirritant [ irritant | SAR high | irritant irritant agree
4 R41) '
443 corrosive o SAR low (corr.)! no SAR low
' R34) comment R34 _comment
_ 444" | ‘ot irritant no | ~agree | totimitant| o “agree
7 ’ comment : * ] comment o
445 | not irritant no agree | not irritant no " agree
: comment comment .|
446_ pot irritant no agree ot irritant no . agree
i - comment - : comment
" 451 | not irritant no agree | motimitant | no _ agree
T P comment comment |
472 | not irritant no agree | not irritant o agree
comment o comment -
.+ J| ] x|







YSTEMIC TOXICITY: COMPARISON OF TEST RESULTS AND, PREDICTIONS

Chem. SAR | mPD SAR " MPD | saR '
No. . level for. level for concern organ’ target organ taxicity ' congern _
_ organ organ toxicity _ not tested ¢
- toxicity toxicity . !
| 4 | High | High | Acute | nd L [
Il 6 | Low | Low |nd | nd _ R _
__ 16 | Low | Low _ None | None | - _ | Develop. |
17 Low Low None’ None ;| Develop
: . _ Repro _w
__ 31 Low Low None Liver-inc wt NOEL=330mg/kg 1.
. . LOAEL =1000mg/kg i
23 Low Mod None Liver-inc wt micros path
R4S NOEL =40mg'kg :
i LOAEL =200mg/kg ;
24 Low Mod None Liver-micros path m
NOEL =8mg kg i
i | LOAEL =200mg/'kg :
26 Low Low None Liver-clinchem i
‘ : NOEL =200mg/kg
I | LOAEL =1000mg/kg k
37 Low Low None Liver-inc wt clinchem NOEL=750mg/kg | Develop
LOAEL =1500mg/kg Devel-neuro
. _ Neuro

Ald-1



., it J Chem. SAR 'MPD | SAR : MPD . |SAR ¢
.;” 4 § No. | level for . level for .} concern cﬁg target organ toxicity ] concern .
P organ . organ .| toxicity . not tested .
: El toxicity toxicity ,
N . - - y . :
A L Low .| Low. Liver .- None
.w , : T : (uncert) _ .
47. Low | Mod None Liver-inc wt clinchem , . o l .
" : 1 R48 kidney-inc BUN ZOmRanucam\_ﬁ -
, 3 NOEL(f)=5mg/kg _ . .
b _ LOAEL(m)=500mg/kg - _ _
_ I | LOAEL(f)=50mg/kg | ) 1
) Low Low-mod | None Skin Develop :
PA | _ Adrenal .
Wl , | | NOEL < 100mg/kg o 1
. I 50 | Low | Low - | None | None 1
e s Low Low None Liver-clinchem @ <200mg/kg(f) Immuno _ |
T _ , NOEL =200mg/kg(m) Develop 1
. 54 Mod Mod-high Neuro - Neuro .
_ Hemo- Liver . .
: siderosis Eye .
_ . Eye - .| NOEL < 100mg/kg :
. (cataracts) Death at 300mg/kg .
6l Low Low-mod | None Blood effects o
- . Kidney-urinalysis ,
: . Lymph nodes-hyperplasia _
, NOEL =200mg/kg
- LOAEL =1000mg/kg *

Al14-2



B | . . : . .

LOAEL=1g/kg

"

-Chem, SAR .| mpD SAR - MPD SAR |
No. . | level for | level for concern organ | target organ toxicity concerm - f
organ . organ toxicity - - nottested = | .
_ toxicity - toxicity T | I, . e .
68 Low Low - | None 'Liver-mircos path Onco 1.
. _ . : ; . Kidney-inc wt micros path ) -
. : _ NOEL < 1gm/kg , o .
— 69 ‘Low Low - |'None None. Onco —
70 Low Low None Liver-clinchem : o :
_ . . NOEL =1000ppm (70-100mg/kg)
i R I LOAEL=5000ppm .
% Mod-high . | Mod-high Liver Liver-inc wt micros path | Develop
Kidney Kidney-inc wt micros path :
Thymus ‘I Bone Marrrow _ .
: Spleen NOEL = 10mg/kg/28-days , .
: Repro - LOAEL =50mg/kg/28-days Co :
1 | | o | NOEL =5mg/kg/90-days o |}
_ 78 _ Low _ Low _ None _,Zosa _ Onco _
m 79 ] Low | Low | None' . | None | -
87 Low Low None Liver-clin chem : .
. e Kidney-micros . a
path . . .
B NOEL.= 120mg/kg 1
- . . Ry LOAEL=1200mg/kg .
96 Low-mod , | Low | Blood (emolytic | Testes-dec wt Onco N
Aq- . anemia) Neuro-locomotor activity disturbance Devel
’ NOEL=250mg/kg :

Al43



'| LOAEL=200mg/kg

© A4

Chem. |SAR | MPD - MPD _ | sar
No. =~ level fori | level for .. | concein organ target organ toxicity . concern
: organ organ toxicity : . not tested
’ | toxicity 1 toxicity .
_8 : Low-mod - | Low | Liver - | None _ _ |
— 101 | Low | Low : .Io__a | , . Zanm. ; | onco —
L L R I | Resp sens !
o2 Low-mod Low Liver None Develop o
?.:83 : Onco -
i 106 _wroi 4_ Low _ None - _ None . _ m
1107 | Moa-high | Mod-high | Acute | nd ol |
108 Mod 1 Mod Liver Liver-micros path, clinchem Develop
: . Kidney Kidney-clinchem .
- 'Neutrophils,monocytes .
'| NOEL=30mg/kg )
110 Low { Low :| None - Liver-inc enzymes, dec bw .
1. | . | NOEL=1ml/kg 1
1 | | | 1 LOAEL=2ml/kg
i3 | Low | Low . _..Zo_.o , | None _ ] h
Low Low-mod . | None. Stomach Develop 1
. - NOEL =60mg/kg Neuro : .



T A 2

0 maae o E.. : .“ . N S __!. ——— -__l. . -3
Chem SAR MPD" SAR © - MPD ¥ SAR - .
No. | level for. - | level for .| concern organ target organ toxicity .~ | concern .
organ . -organ- : | toxicity - . . not tested -
s “toxicity toxicity | - o _ _
156 Low - .| Modhigh | Cholin-. | 'Liver-micros path Develop
: " | R48 esterace Kidney-micros path _ Newro
. . | inhibition NOEL =1-2mg/kg-90-day study 1.
o LOAEL =50mg/kg-90-day study g I
: I 1 I | NOEL = 15mg/kg-28-day study . o _
164 Low  |Low - |None. | None | |
Low-mod | Low-mod | Blocd - Liver-micros path Develop
_ o o kidney-micros path - | Devel-neuro _
NOEL=40-360mg/kg ‘
. ! l. . LOAEL =360mg/kg R
173. Low Low-mod | None Poor health o :
_ NOEL=300mg/kg . _
LOEL =1000mg/kg-death !
176 Low Low-mod | None - Kidney-clinchem | 1
_ . 1: Liver-clinchem: . .
1 | | NOEL =33-35mg/kg
; ! P -1 LOAEL=280mg/kg ) . 1
182 | Low Low None ] Clin chem NOEL=50mg/g - .
| LOAEL(f)=150mg/kg N
i I | | Cor-s, Irr-¢ 1 -1
186 High Mod - | Liver . Seminal vesiclés-micro path,atrophy | Onco
" o , - Uterus-micro path,atrophy o
_ _ | Ovaries-micro path,atrophy .
, : NOEL=33mg/kg .
H LOAEL = 130mg/kg ok
Al4-6
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Chem. | SAR MPD |sar -~ |wmep _ SAR
No. - level for level for _concern organ target organ toxicity concern :
organ . | organ toxicity _ : not tested
toxicity . | toxicity : o | _ , i
124 Mod-high | Mod | Chronic Liver-dec wt | Develop |
-Acute - Blood _ Repro
_ NOEL= 10mg/kg |
! . LOAEL =30mg/kg | .
128 | Low | Low | None | None o .
Low Low-mod None ' Degeneration of gastric lining, regression _
: . | of thymus, bone marrow _
NOEL =20mg/kg _ _
. 1 LOAEL=100mg/kg : . i
144 Low Low None Dec bw | |
4 " B NOEL=100mg/kg 1.
_ _ | LOAEL =1000mg/kg | i
148 | Low | Low | None | Nonew | |
151 Low-mod Mod-high | Lung | Liver-micros path S |
. . _ oo Testes-micros path
Ovary-micros path
Kidney-clinchem
Neuro-dose-dep _
agitation,uncor movement .
| NOEL < 10mg/kg
155 Low-mod | Low Liver None - Develop
- Kidney Repro

Al4-§



MPD

| LOAEL=850-1750mg/kg

~fmep SAR. . o SAR
No. level for | level for | concern organ target organ toxicity concern
organ organ | toxicity e not tested
1 toxicity - I toxicity | . | N I
192 Low Low-mod | None - Kidney-micros path Develop
T . . o NOEL=40mg/kg . |
| | LOAEL=400mg/kg .
194 | Low | Low | None | nd . I 15
196 Low-mod | Low-mod | Liver Blood-inc prothrombin time dec Onco Develop |
‘ platelets,dec WBC : 4
| NOEL=200mg/kg
LOAEL= 1000mg/kg
I 197 Low Mod-high None Kidney-inc wt, micros path Onco
R48 . '| Blood-anemia, cyanosis,
: sulphmethemoglobin
Liver-inc wt, clinchem b
NOEL < 10mg/kg
. | | Sens
1 200 Mod Mod-high - | Repro,liverkidney | Testes-dec wt, micros path Neuro S |
R48 _ o -| Liver-micros path Repro
Kidney-mircos path, clinchem 1
Spleen-lym depletion :
NOEL < 10mg/kg |
204 Low Low " | Chelator Clinchem Develop .
: _ : : NOEL=170-350mg/kg
4

Al4-7



| MPD

- | mpD

. . .
BT | S ==-===L_=m o — -}
- —
. ~ |

Chem SAR . | NI
No. level for level for concern organ target organ toxicity - concern . .
_ organ organ | toxicity - - o oo not tested
| toxicity . | toxicity . " | i . o 1
214 Low Low. | None -. Clinchem . _ _
_ . o NOEL=200mg/kg - |
. | LOAEL=600mg/kg . i
216 Low  |Low-mod | Nome | Blood-inc RBCs and WBCs | Neuro ,.
. : NOEL =50mg/kg . Photosens e
| LOAEL=200mg/kg | .
| Low | Low” | None | None _ | -
218 Low Low-mod | None . | Liver-inc wt " | Develop .
Kidney-inc wt Repro
NOEL=2.2mg/kg (30ppm) . oo :
| LOAEL=23-26mg/kg (100ppm) |
219 Mod ‘Low Blood Undefined | | onco
: Liver NOEL > 300mg/kg Develop ,
: . _ _ | Repro 1.
222 Low High None - ‘Dermsens . - Onco .
: R4S - Undefined eff @ 0.3-0.9mg/m® - Resp sens . -
I | I I | iRpro 1
224 | Low | Low | None | None Jono ]
235 Low-mod Mod - | Liver, Thyroid Liver-micros path, clin chem, inc wt Develop .
: o Adrenals-micros path, inc wt Onco A .
Lung-micro path
"] Blood-malform RBCs,inc WBCs _ A
NOEL =50mg/kg 4 N

. - M
L | ]

LOAEL =150mg/kg

14-8



m. SAR

level for
organ

| toxicity

MPD

level for
organ

| toxicity

concern organ
toxicity -

. MPD

target o_.n»_._. 8&&@.

SAR
concern -
not tested

Low-mod

‘Low-mod

o —xm<0—.
| Lung

. N.K..@..anau path, urinalysis

NOEL = 100mg/kg
LOAEL=300mg/kg

Low

‘None

.None -

Low

N . 'None

Liver-inc wt
Kidney-inc wt .
NOEL=40mg/kg
LOAEL=200mg/kg

| Lysomal storage of dye @1000mg/kg

241

None

Acute LDy, = 585mg/kg
Inc serum Cl
NOEL=30mg/kg
LOAEL=100mg/kg-

Neuro

242

Zo_._o |

Acute LDy, = 520mg/kg
Kidney-micros path,inc wt .
Liver- inc wt :
Adrenals-inc wt

Blood-inc WBC and Hb
NOEL =50mg/kg

| LOAEL=150mg/kg

Neuro

. None N

Liver-inc wt, clinchem
NOEL =50mg/kg

. Develop

| LOAEL=250mg/kg

A149

. . ;
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| MPD

S = Y

Chem SAR _ "ISAR ‘MPD | SAR
No. " level for - level for . | concern organ target organ toxicity concern .
4 organ . organ . | toxicity ‘ not tested °
| toxicity - 1 toxicity - | ' A .
256, Low - . |Lowmod | Nene . Blood-inc WBC and platelets .
- L N Liver-inc wt . S
Kidney-inc wt and clinchem _ 1
NOEL =50mg/kg T :
| | LOAEL=~200mg/kg _
263 | Mod Low Kidney Dec bw lone
: : clinchem - | Develop
NOEL=200mg/kg - Repro 1.
LOAEL =1000mg/kg Neuro ‘A
265 Low Low-mod ‘None Liver-inc wt, clinchem NOEL=30mg/kg , —
o LOAEL =100mg/kg i s
267 Low | Low | None | na o A e
Low-mod | Low Liver Kidney-micros path, clinchem, urinalysis | Neuro
: | Kidney Liver-micros path,clinchem _
. : Blood NOEL=250mg/kg _ .
B I, LOAEL=1000mg/kg 3
269 Low Low-mod | None - Liver-micros path, clinchem, inc wt | I
. . . | NOEL < 100mg/kg IR w
270 Mod Low-mod Liver .. | Liver-micros path | Neuro
. Spleea. Spleen-micros path Develop
.{ Thymus - Heart-micros path - . :
NOEL =46-52mg/kg
LOAEL=120-133mg/kg v

.>.:.3



| sAR

.. | MPD

MPD SAR -

Al4-11

No. level for .~ | level for | corcern organ target argan toxicity _ | concern
: | organ . | organ toxicity o _ not tested ,
I toxicity . | toxicity L . . -
Low | Low-mod None Liver-micros path, clinchem a
) Kidney-inc wt .
' NOEL=40mg/kg oo
| LOAEL=200mg/kg - | .
275 Mod Low Blood | None | . Onco H”_
B P Liver _ . -+ 1 Develop 3
278 Low Low-mod None - | Liver-micros path, inc wt Kidney-inc wt S
Blood-dec #RBCs .
NOEL=100mg/kg ,
LOAEL =500mg/kg .
281 Low Mod None Liver-micros path, inc wt, clinchem | 1
| R48 | Kidney-inc wt, clinchem A
| Blood-dec platelets, WBC -
' Acute-oral LDgy=850mg/kg ) . .
-, | NOEL=5-10mg/kg !
.. _ 'LOAEL = 15mg/kg |
| 2831429 | Low | Low | None | None _ |
H286 . |Low | Low | None | None . o -
H287  JrLow | Low | None | None - N |
: n%. . Low-mod Low "~ | Liver Liver-inc wt (m) Develop
. | Blood Kidney-inc wt (m) | Onco .
1 - NOEL =200mg/kg .
. . | | LOAEL=1000mg/kg |
i 201 - | Low | Low | None | None | ] b



Chem SAR | mMPD | saR MPD | SAR
No. level for level for - | concern organ target organ toxicity - concern
- . organ - orgin | toxicity, - o nottested
I | toxicity Ptoxicity | . _ | C . - 1
202 Mod-high | Mod-high | Multiple - - Adrenals, liver, blood, Product lit _
__ E o SR NOEL < 50mg/kg L
ﬁ 300 | Low -] Mod None Liver-micros path, clinchem . : B P
Lo . : Blood-dec#RBC, clot factor, inc proth - _ :
time, PTT . 1.
Neuro-clin signs - : ,
NOEL =20mg/kg _
. | . | LOAEL=100mg/kg . 1.
307 Mod Mod. Blood" Blood-dec plateltes, WBC, lym; inc Develop |
Liver RBC, neutro - Repro N B
: Lo NOEL=11mg/kg Onco .
: LOAEL=45mg/kg
, Acute - _
’ LDy, = 88mg/kg-
300 Low-mod Low Liver NOEL =41,500ppm Onco _
Low-mod Low-mod Blood " - Liver-micros path, inc wt Develop . o
_ . . Kidney-inc wt - 'Onco -
| Blood-hemolysis, -
dec RBC, hemosiderosis, _
extramedullary hemotopoesis
NOEL = 100mg/kg 1
o -1 LOAEL =300mg/kg | o P
318 . Low Low - None | None Develop -
N . . : . - . . zsa . A :
| . 1 oo !

Al4-12
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" |sar.

"Chem SAR MPD MPD . _ SAR
No. level for level for concern organ target organ toxicity concern
organ organ toxicity S : not tested
toxicity toxicity L
320 Low Low | 'None Clinchem \ None
. _ . NOEL =250mg/kg
- LOAEL = 1000mg/kg
321 Low | Low-mod . | None Undefined Develop
. 1 - -1 NOEL = 50mg/kg
Mod .Mod . *| Kidney Kidney-Clinchem | Develop
" Liver Dec lymphocytes Neuro
_ : NOEL = Img/kg Onco
LOAEL = 10mg/kg
| Acute-LDg = 104mg/kg _
335 Low Low-mod Liver-clin chem : Onco
Blood-inc#WBC & reticulocytes Develop
NOEL=50mg/kg : Neuro
LOAEL =200mg/kg :
336 Low Low -} None Dec organ ratio wis-liver/body, Develop
. A ' liver/brain. - .
NOEL =250mg/kg
_ LOAEL=1000mg/kg
337 nd . Low-mod nd- NOEL = 160mg/kg/90-days
: Co Liver-inc wt
Thyroid-micros
Kidney-hyaline droplets

I ——
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g e

oo ‘ma._.

,.=u£

Chem. SAR, MPD. - |SAR MPD SAR. .-

No. level for - | level for . -'| concern organ target organ toxicity concern .
organ organ - | toxicity - : not tested _
toxicity dtoxicity |- |
Mod - Low Bone _..=~_..3i Liver-clinchem,inc wt o Develop N |
L0 y CNS effects NOEL=80mg/kg " -| Neuro .

3 . | LOAEL =400mg/kg :
Low Low -] 'None None Develop . — .
. ) . ' . ..3 - . ] 98 - _
342 Low Low | None | Kidney-clinchem Biood-WBC-dec N 1
S . | lymphocytes - , . S .
Neuro-clin: sign _ _
NOEL =500mg/kg e '
| | LOAEL=1000mg/kg |
Low | Low None Develop — .
_ | Lo | Onco i
I 348 | Low | Low | None - None |- I
349 Low Mod - None Liver-micros path, clinchem o
Kidney-micros path, clinchem : _
Spleen-micros path, clinchem L :
"1 Blood-dec#RBC, hemosiderin
NOEL = 10mg/kg
| | LOAEL=100mg/kg . . I
354. Low 1 Low None Liver-micros path, inc wt Develop .
, o Blood-dec #RBC Neuro
NOEL =78-90mg/kg(1000ppm) :
s 1 l | LOAEL =234-272mg/kg (3000ppm)
§ 355 Jrow .- Jrow - | None | None - . . |

Al4-14



Chem SAR MPD SAR MPD SAR _ 1
No level for level for concern organ target o«nn_. 8&&@ concern .
organ 'l organ - toxicity . o : not tested T
toxicity - - | toxicity S I . e
360 Low-mod | Low-mod. | Blood Liver:micros path,clinchem Develop N
. . Blood-inc#RBC, micros Neuro .
NOEL=50mg/kg °)
| . | LOAEL=300mg/kg B
I 361 | Low Low - | None - | None _“ . I _
_§ | Mod Low-mod | Blood | Undefined effects NOEL=50mg/kg | Develop _
| Liver LOAEL= _ucan\wn . Onco .
364 Low-mod Low Liver Kidney-micros path, o::&os.__:_s_wuw Develop
. Blood Liver-clin chem Neuro _
NOEL =200mg/kg | .
_ . - | LOAEL =1000mg/kg 1
I 366 | Low | Low | None - | None . . 1
368 Low-mod Low-mod Kidney - Liver-inc wt . - : .
_ C Liver | Kidney-micros path, inc wt, .i_.-_ua_u o
: NOEL =40mg/kg C
. | | LOAEL=200mg/kg b
Low Low None c_x_on__& . 1
" NOEL*= 200mg/kg . _
_ | LOAEL =1000mg/kg 4 N
370 - | Mod Mod - Liver -. Liver-clin chem Develop N
: T Kidney - Stomach-micros path .| Onco _ 1
o NOEL =50mg/kg : Neuro N B
LOAEL=170mg/kg | 1
1/12 died ‘at 170mg/kg h

" Al4-1S



Chem. |[SAR, . |MPD . |SAR - MPD | saRr .
No. _ level for ‘level for'* | concern organ target organ toxicity = . concern - .
. organ organ ' toxicity S not tested
_ toxicity - .1 toxicity 1 : I . . _ _ 1}
A | Low-mod - | Low-mod . | Liver ' - Liver-inc wt clin chem | Develop
_w o _ 1 Kidney - NOEL =50mg/kg . Neuro .
LN s | | | LOAEL =250mg/kg o |

i 376 low ~ JrLow | None . INone | B | |
379 | Low Low-mod | None Kidney-micros path,clinchem, inc wt - | Repro -

- _ : Liver-inc wt clin chem ‘ " | Onco .
Blood-micros RBC ' - .| Neuro L.
NOEL =80mg/kg - .

i . LOAEL=250mg/kg o 15

f 381 | Low | Low | None - | None | .

I 383 lLow . . |Low _Zo=o_ | None . S 1
386 Low-mod | Low-mod | Liver | Kidney-inc BUN: | 1

| Kidney .| NOEL=10mg/kg-90 day study :
I . LOAEL =50mg/kg-90 day study .

_ 393 Low Low None Adrenal rel wt inc _
| | LOAEL =1000mg/kg . :
394 " | Low-mod Low-mod Blood | Liver<clin chem Develop

_ _ . A ,. NOEL=83mg/kg .
. | S R | LOAEL=333mg/kg

396 | Low | Low | None - | None | _ i |
398 Lowmod | Low Kidney Liver-inc wt NOEL=250mg/kg . |
e .. . : Liver . | LOAEL = 1000mg/kg . . |

Lug o L
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'SAR

: MPD

| _.,:

Chem. .| SAR. - | MpD . SAR _
No. level for 1 level for ‘| concern organ target organ toxicity concern - . i
organ organ toxicity - C not tested A
| toxicity . | toxicity 1. . :
1l 401 Lowmod |Low-mod _|CNS Blood-clot fact, increase inprothom¢time, | =~ | -
: - N R dec globulin -
NOEL=40mg/kg - o
i LOAEL=200mg/kg 1 ’
Mod | Low | Liver ‘| None Repro
. . NOEL >20,000ppm Onco _
§an | Low | Low | None | None | 1
413 Low Low-mod None Liver-micros path _
Stomach-micros path : R
| Testes-micros path | C
“Thymus-micros path . - .
NOEL =50mg/kg. N B
_ LOAEL-200mg/kg | B
| Mod - Mod" Cataracts | Liver-micros path . Develop :
_ ‘R48 S 'Thyroid-inc wt (dose related) . .
. | NOEL < 2mg/kg-90-day study _ .
| LOAEL =20mg/kg-90-day study :
i 415 _rai | Low | None - | None - : : \ l . _
I 416 low  lrow | None | None - | 1 -
__ 417 _ Low | Low - | None - _ None | o l
420 Low Mod None Liver-micros path,clinchem, inc wt ‘ 1.
. o Kidney-micros path, clinchem, inc wt
. NOEL=15mg/kg . : 1.
LOAEL =60mg/kg : .
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Chem. |[SAR™  |MPD_ SAR MPD T | sAR .
No. level for_ * level for ‘| concern organ target organ toxicity . concern-
. organ - organ .| toxicity .- . not tested
toxicity toxicity . o : S
421 Low- = . | Low-mod ~ | None - Liver-micros 39 clinchem, inc wt
_ B B Kidney-micros path, clinchem, inc wt : S I
NOELs<50mg/kg : :
i LOAEL =200mg/kg . : I
425 Low Low | None . Liver inc wi(f) NOEL=100mg/kg . | Develop ¥
, - Develop - LOAEL=500mg/kg .| Neuro
L Neuro .. . . { Repro SR O
| | Testes ) g O
431 Low Low-mod ‘None Neuro-clin signs _ N
_ , Bone marrow-dec platelets,serum _.5 . _ ‘
. | NOEL=30mg/kg o
: , 1 | LOAEL =200mg/kg _ '
436 | Low | Mod '| None. 'Lung-clin signs :
: 1 - Kidney-micros path R
NOEL =15mg/kg N
| . | LOAEL=50mg/kg | .
—, 437 Low-mod Low-mod - | Blood . Skin-micros path, clin signs o —
n : I NOEL < 25mg/kg 1. 1
faz0  lLow | Low | None | None | |
441 Low Mod None Liver-inc wt, clinchem Develop 1.
. 3 Bone marrow-hematology Onco -
: NOEL=12mg/kg ‘ _
- | LOAEL=60mg/kg : )
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SAR

level for
organ

| toxicity

LT

MPD .

I Tevel for

‘organ
toxicity

SAR
concern organ
toxicity

MPD .
target organ toxicity

SAR
concern
not tested

Low-mod

Low

Liver |

Liver-clinchem
NOEL =75mg/kg
LOAEL=750mg/kg

Uo<o_o.e

Onco

None

Liver-clin chem
Kidney-clin chem
Testes-hemorrhage
Brain-hemorrhage
Lung-micros path
Nose-micros path
Gl-micropath -
Acute-LCyy=7.6mg/L

| NOEL < 1.5mg/L Corrosive

Low

Mod

None .-

1 Livér-inc wt, clinchem
' Kidney-micros path, inc wt
.| Neuro-clin sign

Skin-gross path
NOEL=50mg/kg -

| LOAEL=225mgfkg

Repro

Onco

L aas

_ Low

m None

nd

..—..oi

Mod

None

| ‘Liver-micros path,clinchem

Kidney-micros path
NOEL =0.6-0.7mg/kg(8ppm)
LOAEL 3.2-3.3mg/kg
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" micros path = microscopic pathology

A14-20

[ chem.- | sar MPD . | sAR MPD SAR .

No. level for level for © | concern organ target organ toxicity " | concern - .
‘ organ organ " | toxicity : _ | not tested :
toxicity | toxicity _ 1 . .
451 Low . Low CNS Depression | Liver-inc wt, clinchem IR
- a Do * | Stomach-micros path C
NOEL=50mg/kg
0 . 1 I LOAEL =500mg/kg 1

a2~ lLow | Low _ | None | None | |

- = A e s e ]



ANNEX 15

 MUTAGENICITY: COMPARISON OF TEST RESULTS AND PREDICTIONS

En— ——
Chem. 'MPD result - | MPD result SAR Agreement?
No. . | . invitro ' invivo B :
e . . e e —
4 onod - " nd 0 .7
6 Sal -ve mnuc -ve 0 Yes
16 Sal -ve. - nd 0 No SAR low
MCGM +ve . : ' .
17 Sal +ve nd 0. No SAR low
MCGM -ve
21 Sal -ve mnuc -ve 0 Yes
23 Sal -ve mnuc -ve 0 Yes
24 Sal -ve mnuc -ve 0 Yes
.2 Sal -ve - mnuc -ve 0 : Yes“
37 Sal -ve mnuc -ve LM No EC low
-44 Sat -ve mnuc -ve 0 Yes'
47 Sal -ve mnuc -ve 0 Yes -
49 "~ Sal -ve nd 0 -Yes P
) MCGM -ve - .
50 |  Sal-ve nd 0 Yes
L IVC ve . '
. - _J

Al5-1



P . - . o )
Chem. ~ MPD result . MPD result SAR .| Agreement?
- No. in vitro in vivo . _ o
-3 Sal -ve mnuc -ve -0 ~ Yes
54 | Sal weak +ve SCE -ve equivocal Yes
'MCGM -ve ~ NA -ve o
61 Sal -ve ., ' nd. 0 Yes
IVC -ve »
68 © Sal-ve nd 0 Yes
IVC -ve
69 Sal -ve . mnuc -ve 0 Yes
E Coli -ve ’
70 Sal -ve mnuc -ve 0 Yes
76 -Sal -ve mnuc -ve 0o Yes
UDS -ve ' '
J‘ 78 Sal v mnuc -ve o * Yes
.1 Sal -ve mnuc -ve 0 " . Yes
E Coli -ve '
87 | Sal-ve nd 0 Yes
IVC -ve - : '
9 |  sal-ve mnuc -ve L-M No EC low
' E Coli -ve - - .
99 - Sal -ve mnuc -ve 0 Yes
"INC -ve
101 . Sal -ve - mnuc -ve L-M " No EC low
- i . . -

A18.2




Chem.
No.

TR —
MPD result
in vitro

Agreement?.

Al53

102. . Salwve- .| mouc-ve LM * NoEC.low
106 Sal -ve mnuc -ve 0 Yes -
E Coli -ve :
107 | nd 0 7?7
108 Sal -ve mnuc -ve 0 ’ 'Ya )
110 Sal -ve mnuc -ve 0 Yes i
MCGM -ve '
_ vC -.VG
13 Sal -ve _mnuc-ve 0 Yes
118 Sal -ve NA -ve 0 Yes
. mnuc -ve
| 124 _ Sal -ve mnuc -ve 0 Yes*
128 | Sal-ve CA ve 0 Yes
133 Sal -ve mnuc -ve 0 Yes -
[ 148 | salve nd 0 Yes_ .
- MCGM -ve :
K A_I_VC -ve
148 Sal -ve mnuc -ve 0 1'_ Yes
151 | Salve nd 0. Yes
71 - MCGM-ve |
» © " INC-ve



H_ ] L ] -
MPD result MPD result SAR » Agreement? .-
in vitro ~ invivo S
X —1] m » m -] “ “
155 | - Sal-ve mauc -ve ' .0 Yes -
156 | - Salwe mauc -ve 0. Yes
. Sal-ve " mnuc -ve 0 Yes
'SCE -ve
Sal +ve, mnuc -ve 0 No SAR low
Sal -ve mnuc-ve 0 - Yes
- 8al -ve mnuc -ve 0 Yes( :
Sal -ve . mnauc -ve 0 Yes
MCGM -ve '
~ Sal -ve - mnyc -ve 0 Yes
. " ﬁ . . : .
. Sal -ve - mnuc -ve -0 Yes
" E Coli -ve .
; ]
nd nd 0 Yes
Sal -ve . mnuc -ve L-M - Yes
IVC weak +ve '
Sal weak +ve - "nd L-M Yes
E Coli -ve
INC-ve - )
Sal -ve d | . O - Yes
AT - INC-ve PR |

- A a
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Chem MPD result MPD result - SAR . Agreement?
“No. in-yitro in vivo e _

== == H === H s =====
204  Sal -ve mnuc -ve i 0 Yes
214 Sal -ve mnuc -ve 0 Yes
216 Sal weak +ve | NA -ve 0 No SAR low
MCGM -ve mnuc -ve
IVC-ve -
217 Sal -ve - mnuc -ve 0 Yes
218 Sal -ve’ nd 0  Yes
: E Coli -ve
IVC -ve
.219_ | Sal +ve mnuc -ve - L-M " Yes
: : - MCGM -ve '
‘222 Sal -ve mt_nic -ve '.L-M No EC low
|24 Sal -ve mnuc -ve LM No EC low
| 235 7| salwe. mnuc -ve 0 Yes
. 237 -Sal -ve - nd 0 Yes
IVC -ve ' .
239 Sal -ve nd 0 - Yes
i IVC -ve ' ) ’
1240 ¢ Sal -ve mnuc -ve 0 ~Yes
nd 0- " Yes
T g
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_
MPD result
' invitro
Sal -ve
-IVC -ve
Sal -ve mnuc -ve 0 - Yes
Sal -ve _ mnuc -ve 0 Yes
Sal ¥Ve mnuc -ve L-M Yes
IVC -ve
Sal -ve nd 0 Yes -
IVC -ve
nd nd 0 Yes
Sal -ve mnuc -ve 0 Yes
-] Sal weak +ve mnuc -ve LM Yes -
- MCGM -ve '
. IVC -ve . _
) .270 - Sal -ve mnuc -ve 0 ' Yes _
271 | Sal-ve nd o Yes
. IVC -ve L
275 Sal +ve mnuc -ve L-M " Yes-
" IVC -ve
278 . Sal -ve mnuc -ve 0 Yes
* | SCE weak +ve ?-
281 Sal -ve mnuc -ve L Yes

Al5-6
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Chem. | . MPD result MPD result SAR"" °. Agreement?
No. in vitro in vivo 1 - ' I
283/ Sal -ve’ - mnuc-ve 0 - Yes
429 o ‘

286 . Sél—-ve mnuc -ve 0 Yes

287 Sal -ve ‘mnuc -ve 0 Yes

289 Sal’ +ve mnuc -ve L-M Yes

IVC -ve
291 Sal -ve mnuc -ve L Yes
202 .. Sal -ve nd 0 " Yes
- IVC -ve ' ’

300 Sal -ve mnuc -ve -0 Yes 1
- 307 - Sal +ve mnuc -ve - LM Yes.

L - E Coli -ve : :

- 309 . Sal -ve mnuc -ve 0 Yes
312 Sal +ve mnuc - ve L -M Yes
T MCGM -ve ..

i 318 Sal -ve mnuc -ve 0 Yes:
320 ~ Sal -ve mnuc -ve 0 " Yes
- 321 Sal -ve mnuc -ve M _ No EC low
====l - - d



I —m L — 5
.Chem. .| MPD result MPD result ~SAR . Agreemeat? :
No. in vitro in vivo L : L
ﬁﬁ;mEmEM
330 . - Sal -ve . mnuc-ve LM No
335 sl +ve . mouc -ve LM " Yes
i MCG_M -ve S '
336 Sal -ve mnuc -ve 0 Yes
337 Sal -ve . nd L-M No EC low
MCGM -ve
IVC -ve
340 ~ Sal -ve mnuc ;ve 0 No SAR low
IVC +ve.
X
- 341 Sal -ve mnuc -ve 0 Yes-
342 | Sal -ve mauc e 0 Yes
IVC -ve
344 | Sal-ve - mauc -ve 0 Yes
348 - Sal -ve - " mouc -ve 0 " Yes
" 349 © Sal -ve mnuc -ve 0 Yes
| ﬁ 354 - Sal -ve matic -ve 0 Yes
" IVC -ve
SCE -ve
355 7| Sal-ve mnuc -ve - 0 Yes
360 ~ Sal -ve “'nd T 0 Yes
S NC-ve N ST




[ R RN -_===== - . . |
Chem ~ MPD result MPD result SAR Agreement?
. No. »in vitro in vivo - : a
362, Sal weak +ve mnuc -ve L-M Yes
364 Sal -ve mnuc -ve 0 F No SAR low
IVC +ve )
366 | Sal -ve mnuc -ve 0 Yes
‘1 - E Coli -ve : ’
368 Sal -ve nd 0 Yes
IVC -ve
369 Sal -ve mauc -ve 0 Yes
S IVC +ve (art)
7 370 Sal -ve mnuc -ve - -0 Yes
| 373 Sal -ve mnuc -ve 0 Yes
{376 | sl wve. nd 0 Yes
| IVC -ve -
|
| 379 Sal -ve nd L-M "No EC low
% IVC -ve :
381 Sal -ve mnuc -ve 0 Yes
| 383 Sal -ve mauc -ve 0 Yes
| —
A 38 - Sal -ve mnuc -ve 0 Yes -
N E ] EColi-ve o '
g 1. . . INC-ve E 4

. AlS59




——— L - AIS_1D

MPD result - MPD result SAR . Agreement? .
in vitro ~ invivo " .
| —— ] ===== =' e — it ===-====-
Sal -ve ’ CA-ve 0 "Yes
- Sal -ve nd 0 . Yes
IVC -ve
- Sal -ve mnuc -ve ' 0'" ' Yes
Sal -ve mnuc -ve -0 " Yes
Sal -ve - nd - 0 - Yes
IVC v.weak +ve
: _Sal -ve nd L-M No EC low
-I\_IC -ve : :
Sal -ve mouc -ve 0 - Yes
Prival -_VG :
Sal -ve mnuc -ve 0 “Yes
1 ——
Sal -ve mnuc -ve - 0 - Yes
' Sa,l’ -ve mnuc -ve 0 ‘Ys
1. sal -ve mauc -ve 0 Yes -
Sal-ve mnuc -ve 0 Yes
Sal-ve - " nd 0 Yes
E Coli -ve - ] ] 1 :
v IVC =ve "L
R



i e — 35— — — —— —
‘Chem. MPD result MPD result SAR Agreement?
No. -in vitro - in vivo
== H] : H =_—_—_————— H
421  Sal -ve mnuc -ve 0 Yes -
425 - Sal -ve nd 0 Yes
IVC -ve .
431 Sal -ve nd 0 _Yes
: IVC -ve .
436 Sal -ve CA -ve 0 Yes
437 Sal -ve mauc -ve 0 - Yes
) IVC -ve
H 439 Sal -ve nd 0 Yes
IVC -ve
441 | Sal -ve nd L-M " No EC low
E Coli -ve '
IVC -ve
442 Sal -ve nd L-M Yes
IVC +ve
.'_ 443 . Sal ;ve mnuc -ve 0 - Yes .
444 Sal -ve mnuc -ve LM No EC low
445 - nd nd 0 Yes -
446‘_, Sal -ve mnuc -ve 0 Yes
~ -] EColi-ve .
451 Sal -ve mnuc -ve 0 : Ys
E Coli -ve a
IVC -ve §
472 , - Sal -ve mnuc -ve 0 Yes

AlS-11




~ - Abbreviations:

Sal = Salmonella (Ames) gene mutation test
mnuc = micronucleus test

' MCGM = any mammalian cell gene mutation test * *
. IVC = in_vitro chromosome aberration test

SCE = sister chromatid exchange test
UDS = unscheduled DNA synthesis test
NA = nyclear anomaly test - .

CA = chromosome aberration test

E coli = E coli gene mutation test

art = artefact

nd = not done -

0 or L = SAR prediction of low concern *
L-M = SAR prediction of low to moderata concern
M = SAR prediction of moderate concern
+ve = positive_ ' '

~ve = negative

-0
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COUNCIL DIRECTIVE
of 18 Septanbet 1979

amending for the s:xth time Directive 67/548/EEC on the approximation,of the laws,
regulzuons and administrative provisions relating to the classification, packaging and
. labelling of dangerous substances

(79/831/EEC)

THE COUNCIL OF THE EUROPEAN COMMUNITIES,

Having regard to the Treary subllsl;mg the Earopean

Economic Community, and in pamcular Article 100
thereof,

-Having regard to the proposal from the Commisdo’n,

- Having regard .to the opnmon of the European
Padmnent o),

Hamgreprdmdneoplmonoftheieonomcmd )

‘Social Committee (3),

Whereas to protect man and the erivironment agalnst
potential risks which could arise from the placing on the

market of new substances, it is necessary to lay down.

appropriate measures and in particular to reinforce the
recommendations provided in Coundl Directive

-67/548/EEC of 27 June 1967 on the approximation of .
the laws, regulations and administrative provisions-

_relating to the dassification, packaging and labelling of

substances (3), as last amended by Dmve

.« dangerous.
_ 7S/409/EEC (*);

Whereas it is 'necssary for these reasons to amend

Directive 67/548/EEC which at. the moment by an
adequate dassification, packaging and labelling of
dangerous substances protects the populaton and
" principally the workersusmgthem,

Whereas in order to control the effects on man and the

" environment it is advisable that any new substance

“placed on the market be subjected to a prior study by
the manufacturer or importer and a notification to the
competent authorities conveying mandatorily certain
information; whereas it is, moreover, important to

follow closely the evolution and use of new substances.

placed on the market, and that in order to do this it is
necessary to institute a system which allows all new
substances to be listed;

(* O] No C 30, 7.2. 1977, p. 35.
) OJ No C 114, 11. 5. 1977, p. 20.
@) O No 196, 16.8. 1967, p. 1.

{4) O] No L 183, 14.7. 1975, p. 22.

F

‘Whereas, moreover, it is necessary, if the Directive is to
be properly applied, to draw up an inventory of
substances on the Community marker by 18- Septembet
1981;

Whereas it is neéssary to pro'vidc'fdr measures making -

" it possible to introduce a procedure of notification to

one Member State which is then valid .for the
Community; whereas, it is, moreover, necessary to
provide that the measures relating to the classification

‘and labelling of substances may be laid down at

Commumty level;

Whereas it is necessary to introduce measures for the-
packaging and provisional labelling of dangerous’
substances not yet appearing in Annex I to Directive
67/548/EEC;

Whereas it‘ is necessary to make the indication of ufety

advice obligatory;

Whereas Artide 2 of the abovementioned Directive
classifies substances and preparations as toxic, harmful,
corrosive or irritant by the use of genéral definitions;
whetasexpenencehasnshownthatusmryw

* improve this dassificadon; whereas in the absence, at

the moment, of speaﬁcanons necessary for allocation to
these dasses, it seems appropmue to provide precise
criteria for classification; whereas in addition Article 3
of the Directive provides for an evaluation of danger for
the environment and it is therefore necessary to
enumerate certain characteristics and parameters of
assessment, and to establish a phased study programme,

HAS ADOPTED THIS DIRECTIVE:

Article 1 -~
Artides 1 to 8 of Dircctive 67/S48/EEC are hereby
replaced by the following, Articles:
“Article 1
1. The purpose of this Directive is to approximate

the laws, regulations and administrative provisions
of. the Member States on: - -

API1-1
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(a) the notification of subsfam:es, and

{b) the classification, - peckaéng and laBelling of
substances  .dangerous - to man and  the
environment, . o

. which arc placed on the market in the Member

States.

2. This Dlrecnve dos not apply to the provnstons
relating to:

(a) medlemal producc, parcotics and radioactive
substances;

.{b) the carriage of dangerous subsﬁncé by rail,
road, inland waterway, sca o air;

() foodsmffs or feedmgstuffs

{d) subsrances in the form of waste which are
covered by Council Directive 75/442/EEC of
15 July 1975 relating to waste (*) and Council
Directive 78/319/EEC of 20 March 1978
relating to toxic and dangerous waste (3);

" (¢) substances in transit which are under customs
supervision provided they do not undergo any
treatment of processing.

Official Joumal .of the European Communities iy

3. Artdes 15, 16 and 17 do not apply to the o

provisions governing:

(a) containers which contain gases compressed,
liquefied or dissoived under pressure, excluding

" aerosols which comply with the requirements of

" Coundil Directive 75/324/EEC of 20 May 1975

~ on the approximation- of the laws of "the

Member States relanng to aerosol dispensers (3);

(b) munitions and exploswes plaoed on the market
" with a view to producing a, practical effect by
. explosion or a pyrotechnic effect.

4. Articles i 6 and 7, in so far as they are
cotcerned with notification, do not apply:

(a) — until six months after publication of the -
- inventory referred to in Article 13 (1), 10

substances .placed: on the market beiore

18 September 1981;

— six months after publication of the hwenu&y
referrec'i to in Article 13 (1), to substances
which appear in that inventory;

(b) to pesticides and fertilizers, in as far as they are
subject to approval procedures which are at

No L:259/11. -

_least equivalent or Community motification
procedures or procedures which are not yet
harmonized;

{c) to substances which *ure already subject to
similar tesnng ‘and ' notification requirements
under existing Directives.

Article 2
1. For the purpose of this Directive:

{a) “‘substances™ means chemical elements and their

compounds as they occur in the natural state or

" as produced by industry, including any additives

required for the purpose of placing them on the
market;

(b) “preparations™ means mixtures or solutions
composed of two or more substances;

{c) “environment” means water, 2ir and land and
their inter-relationship as well as relationships
between them and any living organisms;

(d) “notification” means the documents whereby
the manufacturer or any other person
established in the Community who places a

- substance on its own or in a preparation on the
market presents the requisite information to the
competent authority of a Member State. The
person so doing shall hercinafter be referred to

as “the notifier”;

{e) “placing on the’ ma;l:et" means supplying or
making available to third parties.

lmportation' into Community customs territory
~ shall be deemed 10 be placing on the marker for
the purposes of this Directive.

2. The following substances and preparations are.
“dangerous” within the |m°;ming ot this Directive:
{a) explosive:
substances and preparations which may e\plode
under -the offect of flame or which-are more
semsitive  to shocks  or  friction  than |
dinitruhmunc; ’

(b} o'udnzmg
substances and preparanons which give rise to
" highly exothermic reaction when in coitact with
other  substances.  particularly  flammable
substances: -

) extremely flammable:

liquid substances and preparations having a
flash point lower than 0 °C-and a boiling pnmr
Imu.r than or cqual to 35 °(:;

() O) No L 194, 15.7. 1975, p.'39.
() O] NoL 84.31.3.1978,p.43.

) O] No L. 147, 9. 6. 1975, p. 40. -
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(d) highly ﬂAmmable: '
. == substances and preparations which may

becomehoundﬁmllyatdlﬁremma .

with air at ambient temperature without any
" application of energy, or

— solid" substances and preparations which

may readily catch fire after brief contact
with a source of ignition and which continue

wbumorwbeconmmedafmrmovalof :

the source of ignition, or
—_ llqmd substances and preparations having a
* " flash point below 21 °C, or
— gaseous substances and preparations which
.. are flammable in air at normal pressure, or
— substances and preparations wlncb. in
contact with water or damp air, evolve
highly "flammable gases in dangerous
qnanﬁtis; ;

() flammable: :
liquid substances and ‘preparations lnvmg a
flash point equal to or greater than 21 °C and
less than or equal to 55 °C;

(f) very toxic:
substances and preparations which, if they are
inhaled or ingested or if they penetrate the skin,
may involve extremely serious, acute or dn'omc
health risks and even death;

(g) toxic:
- substances and preparations which, if they are
inhaled or ingested or if they penetrate the skin,

may involve serious, acute or chronic health

_risks and even death; .
(h) harmful

substanus and preparations which, if they are- -

inhaled or ingested or if they penetrate the skm,
may mvolve limited health risks;

(i) corrosive:
substances and preparations which may, on
contact with living tissues, destroy them;

. (j) irritant: :
.. non-corrosive substances - and preparations
- which, through immediate, prolonged or
répeated contact with the skin or mucous
-membrane, can cause mﬂammanon,

(k) dangerous for the environment:

substances and preparations the use of which
presents or may present immediate or delayed
risks for the environment;

{l) carcinogenic:
- substances or preparations which, if they are
inhaled or ingested or if they penctrate the skin,

t . Am3
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 may induce cancer m uun or increasc its
- incidence; -

(m)seratogenic;

{(n) mutagenic. *

-Article 3

1. The physico-chemical ‘properties of the
substinces and preparations shall be determined
according to the methods specified in Annex V (A);
their toxicity shall be determined according to the

. methods specified in Annex V (B) and their

eeomxnatyaccordmgwd:osespeuﬁedmhnexv
(<.

2. The real or potential environmental haurd shall
be assessed according to the characteristics set out in
Annestlldelll,ontlwbansofanymsnng

mtemauonally recognized parameters:

3. The general principles of the dassification and
labelling of substances and preparations shall be
apphedacoordmgmdtemmmmcxw,ave .
where contrary requirements for dangerous
preparations are specified in sepan_ne Directives.

Article 4 .

1. The dassification of dangerous snbstances
according to the degree of hazard and to the specific
nature of the risks involved shall be based on the
categories laid down in Artide 2 (2). For categories -
(a) to (j) the substances shall be dassified according
md:egratstdegreeofhaurd,macoordanoemth
Amde 16 (4) - ,

' 2 The dangerous substances listed in Annex 1

shall, where appropriate, be glven a rating enabling
the health hazard of preparations to be assessed.
The ratings shall be determined in accordance with
the critetia cstablished by a subscquent Councul
Directive.

‘ Article s

1. The Member Sates shall take all the' measures
necessary to ensure that without prejudice to Article -
8 substances cannot be placed on the- marker on
their own or in preparations unlss the substances

have been:

. = notified to the competc.nt. authority of one of the

Member States ‘in accordance with this
" Directive, :

— packaged and hbelled in accordance with
“Articles 15:to 18 and with the criteria in Annex
VI, and in accordance with the results of the
-tests provided for in Article 6.
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" 2. 'The measures referred to in the second indent of
paragraph 1 shall apply until the substance is listed
in Annex I or until a dedision not tolist it has been

“taken in accordance with the prooeduxe laid down
in Artide 21.

relating to safe use. Furthermore, the nonﬁer need
not supply the information required for the

technical dossier in Annex VII, with the excéption -

of points 1. and 2 of that Annex, if the substance

‘ _was ongmally notified at least 10 years previously.

Dangerous substances not yet appearing in Annex I -
-but induded in the list referred to in Article 13(1) . .
‘or already on the market before 18 September 1981
"' must, in so far as the manufacturer whether or not

established -in the Community may reasonably be
expected to be aware of their dangerous properties,

" be packaged and ‘provisionally labelled by the

manufacturer or his representative in accordance
with the rules laid down in Artides 15 to 18 and
wuth the a'wem in Annex VL

Article 6 )
. 1. Without prejudice to Artides 1 (4) and 8 (1),
any manufacturér or importer into the Community
“of a substance within the meaning of this Directive
shall be required to submit to the competent
authority. referred to in Artide 7 of the Member
-State in which ‘the substance is produced or into

which it is imported into the Community, at the .

" latest 45 days before the substance is placed on the
market, a notification including:

— a technical dossier supplying the information
. necessary for evaluating the foreseeable risks,
whether immediate or delayed, which the

substance may entail for man and the

environment, and -containing at least the
- information and results of the studies referred o
in Annex' VI, together with a detailed and full
description of the studies conducted and of the

methods used or'a bibl:ographncal refeunee to .

“them,

=2 dedarauon concerning  the unfavourable
effects of the substance in termis of the various
uses envisaged, .

— the proposed classification and libelling of the
substance in accordance with this Directive,

— proposals for any recommended precautions ..

relating to the safe use of the substance.

2. 'Héwevcr, in the czsc of a substance which has

aiready been notified, the competent authority may
agree that the notifier of that substance may, for the
purposes of the technical dossier, refer to the results
of the studies carried out by one or more previous
notifiers, pmv:ded the lattcr have given their agree-
ment in writing.

3. lf>a 's'ﬁbmncc is already liseea in Annex I, the

- and the proposals for any recommended precautions

¢

"% notifier need not present the declaration concerning - -
its unfavourable effects, the proposed classification . .

AP14

4. Any notifier of a substance already notified shall
-be required to inform the competent authority of:

— changes in the annual or total quandities placed

’ ondiemrketbyhlmmmrdanoewnd\dne

tonnage range laid down in Annex VII, pomt
221,

— new knowledge of the effects of the substance

on man and/or the environment of which he
may reasonably be expected to have become
aware, )

— new uses for which the substance is placed on
dncmarket(mdnnd:emamngof.\nnexﬂ!
. point 2.1.2) of which he may reasonably be
expected to have become aware, .

— any change in the properties resulting from a

modification of the substance referred w in
Annex VII, point 1.3,

S. The notifier shall slso be required to inform the

competent authority of the results of the studies
carried out in accordance with Annex VIIL '

Article 7
1. Membet Suus shall appoint the competent

_ authority or authorities responsible for receiving the

information provided for in Article 6 and examining
is conformity  with the requirementss of the
Directive, and in pamcular .

— the notifier's proposed ﬁndmgs on any -
foreseeable risks . which the substance may
entail,

—- classification and labelling,

— the proposals for any recommended precautions
relating to safe use submmed by the notifier.-

Moreover, if it can be shown to be necessary for the
evaluation of the hazard which may be caused by a
substance, the competent authorities may: :

— ask for further information and/or verification
tests concerning the substances of which they
“have been notified; this may also include
" requesting the information referred to in Annex
VIII earlier than provided for therein,

— carry out such sampling as is necessary for
control purposes,
— take appropriate measures relating to safe use of

~ --a substance - pending the. introduction of

Community provisions.



-No L 259/14

2. The pro&dm;c laid down in Article 21 shall be
-followed in conﬁrmmg or amendmg proposals for:

—_— dass:ﬁuuon,
— labelling, and

— the recommended precautionary measures
provided for in Annex VI, points 23,24 and
2.5.

3. Member States and the Commission shall ensure
that any information concerning commercial
exploitation or manufacturing is kept secret.

Article 8 A

1. The substances listed below, shall be considered
as_having been notified within the meaning of this
Directive when the following conditions are
fulfilled:

— polymerizates, polycondensates and polyadducts

-+ except those containing in combined form 2%
or more of any monomer unmarketed before
18 September 1981,

— substances for research and analysis purposes, in

so far as they are placed on the market for the _

purpose of determining their properties in
accordance with this Directive;

— substances placed on the market for rescarch or
- analysis purposes in quantities of less than one
" tonne per year per manufacturer or importer
" and intended solely for laboratories, .

—_ substances placed on the market in quantms of
less than one tonne per year per manufacturer
provided that the manufacturer announces their

_identity, labelling data and quantity to the

. competent authorities of the Member States
.where the substances are placed on the market
. and complies with any conditions imposed by
those authormes .

However, ‘substances placed on the markct at the
rescarch and development stage with a limited
number of registered customers, in quantitics which
are limited to the purpose 6f the rescarch and de-
velopment but which amount to more than one
tonne per year per manufacturer, shall qualify for
excmption for a period of one year, provided that
the manufacturer announces their identity, labelling
data and quantity to the comperent authorities of

- each Member State where the manufacture, research

. rescarch and development; after this period, these

or development takes place and complies with any
conditions imposed by those authorities on such

- . substances shall be subject to notification. The

manufacturer shall also give an assurance that the

2
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substance. or the .preparation in which it i is incor-

~ porated. will be handled by customers’ staff only,

under controlled conditions, and will not be made
available to the public.

2. The substances referred to in paragraph 1 must,

in so far as the manufacturer may reasonably be
expected to be aware of their dangerous properties,
be packaged and provnslonally labelied by the
manufacrurer or his representative in_accordance
with the rules laid down in Articles 15 to 18 and
with the criteria imposed in Annex VL.

If labelling in accordance with the principles set out
in Artide 16 is not yet possible, the label should
bear the warning: “Caution — .substance not yet
fully tested™.

3. Where a substance as referred to in paragraph 1,
labelled in accordance with the prindples set out in
Article 16, is very toxic or toxic, the manufacturer
or importer of such a substance must transmit to the
competent authority any appropriate informaton as

regards Annex VII, points 2.3, 2.4 and 2.5.

Article 9

When 2 Member State has received the notification
dossier or additional information referred to in
Article 6 it shall forthwith send to the Commission
a copy of the dossier or a summary thereof together
with any relevant comments; in the case of the
further informaton referred to in Article 7 (1) and
the additional information or studiés provided for in
Annex VI, the competent authority shall notify the
Commission. of the tests chosen, the reasons for
their choice, and the assessment of their results.

Article 10

1. On receipt of the copy of the noification
dossier, the summary thercof or the addizional
information sent by a Mcmber State.  the
Commission shall forward:

— the notification dossicr or the summary thereof
to the other Member States,

— any other relevant information it has collected
pursuant to this Directive to all NMember States.

2. The competent authority of any Member State
may -consult direct the. competent authority which
received  the * original  notification,  or  the
Commission, on  specific  details of the data
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contained in the dossier required' under this -

Directive; it may -also-suggest that further tests or

_information be ‘requested. If  the competent
authority which received the origina! notification
fails to ‘comply with “the suggestions of other
authorities regarding further “information or
- amendments in the study programmes provided for
in Annex V1l it shall give its reasons to the other
. authorities concened. Should it not be possible for
_ - the authorities concerned to reach agreement and
. should any one authority feel, on the basis of
detailed veasons, that additional information or
© amendments in .the study programmes are
nevertheless mlly necessary to protect man and the
envu'onment, it may ask the Commission to take a
decision in accordance with the. prooedure laid
down in Amcle 21.

Article 11

1. ¥f he considers that there is a confidendality

problem, the notifier may indicate the information .

provided for in Article 6 which he considers to be
commerdially sensitive and -disdosure of which
might harm him industrially or commercially, and
which he therefore wishes to be kept secret from all
persons other than the competent authorities and

the Commission. Full justification must be given in

such cases.

Industrial and commercial secrecy shall not apply
to:

— the trade name of the substance,

— phy'siob—cixgmiul data concerning the substance
. im oonnection with Annex VII, point 3,

— the posslble ways of rendering the substance
harmless, . )

~— the interpretation of the toxicological ‘and
ecotoxicological tests and the name of the body
~ responsible for the tests, -

— the recomménded methods and precautions °

teferred to in Annex VII, point 2.3 and the

- emergency measures rcferred to in Annex VII,-

_ points 2.4 and 2 5

If the notifier himsc!{ subsequently discloses
previously confidential information, he shall be
required to  inform the competent  authority
- accordingly.

2. The authority receiving the notification shall
decide. on its own responsibility which information

«is covered by industrial and commercial secrecy in -

accordance with paragraph 1. -
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3. The name of a substance appearing in the list
provided for in Article 13 (2) may be .included in -
encoded form where the competent authority to
which the notification has been submitted so

.requests because of the confidentiality problems to

which publication of the name of the substance
would give rise, provided that the substance is not
classified as dangerous. .

A substance may be included in the list in encoded
form for no longer than three years.

4. Confidential “information  brought to the

‘attention either of the Commission or of a Member

State shall be kept secrer.

In all cases such information

— may be brought to the attention only of the
authorities whose responsibilities are specified in
Artide 7 (1),

— may, however, when administratve or legal
proceedings involving sanctions are undertaken
for the purpose of controlling substances placed
on the market, be divulged to persons directly
involved in such proceedings.

This Article and Artide 12 shall not- oblige a
Member State whose legislation or administrative
practices impose stricter limits for the protection of
industrial and commercial secrecy than those laid
down in these Articles to supply information, where
the State concerned does not take steps to oomply
with these stricter limits.

Article 12

The data supplied in _a‘écordance, with Ardcles 9 and
10 (1) may be forwarded to the Commission and
the. Member States in summary form.

In such cases and in the context of Article 10 (2),

the competent authorities of a Member State and * ~ .

the Commission shall have access to the notification
dossicr and the additional information at all times.

Amcle 13

1. The Commission shall, on the basis in particular

-of information provided by the  Member States, .

draw up an inventory of substances on the
Community markct by 18 September 1981.

“In so doing it shall have rcgard to -\mclcs 1 (4)

and 8.

Thc invcmory shall give :Be chemical name under
internacionally recognized chemical
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nomendatuxe (pteferably IUPAC). the CAS number
and the common name or ISO abbreviation, if any.

_ 2. The Commission shall-keep a ‘list of all
substances notified under this Directive. .~

3. The information and the form in which it is
recorded in the list and the inventory, together with
the criteria covering ' the provision to the

Commission by the Member States of information -

relating to the inventory, shall be determined in
accordance with the ytoeedure laid down in
Artide 21. -

Article 14 .

Annex I contains the list of substances classified in

accordance with Article 4 and _any recommen-
dations relating to saft use.

Article 15

1. Member States shall take all necessary measures

to ensure that dangerous substances cannot be
placed on the market unless their packaging satisfies
the following requirements:

(a) it shall be so des:gned and constructed that its
contents cannot escape; this requirement shall
not apply where special safety devices are
-prescribed; : '

(b) the materials constituting the packaging and
" fastenings must not be susceptible to adverse -

- artack by the contents, or liable to form harmful
_or dangerous oompounds with the contents;

“{e) packagmg and hstemngs must be strong™ and
solid throughout to ensure that they will not
loosen and will safely meet the normal stresses
and strains of handlmg, .

3 ‘(d) coptainers fitted with replaceable fastening
devices shall be so designed that the packaging
-can be repeatedly refastened without the

: contents escaping.

2. ‘The Member States may also prescribe that:

—_ packages shall initially be closed with a seal in
such a way that when the package is opencd for
the first nme the seal is irreparably damagcd,

— containers with a capacity not exceedmg three
. litres which contain dangerous substances
" intended . for domestic use shall have
child-resistant fastenings, R
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— containers WIth a capacity not excceding one

Jlitre which contain very toxic, toxic or corrosive
liquids intended for domestic use shall cary a.
" tactile wamning of danger.

3. Any technical specifications which may be
necessary with regard to the devices referred 10 in
paragraph 2 shall be adopted by the procedure in
Artide 21 and shall be given in Annex IX, in -
pamcular

— in Annex IX (A) telaung to duld-res:stant
fastenings, .

— in Annex IX (B) relating to uctlle warnings of

danger.

Article 16

+1. Member States shail take all necessary measures
to ensure that dangerous substances cannot be
placed on the market unless the labelling on their
packaging satisfies the following requirements.

2. Every package shall show dearly and mdehbly )
the followmg

—. the name of the substance,
— the éﬁgin of the substance,

— the danger symbol, when laid down, and
indication of danger involved in the use of the
substance,

- mndard phrases indicating the’ specnal nsks
ansmg from such dangets,

standatd phrases mdlaung the. safety ad\ ice
relating to the use of the substance

(a) The name of the substance shall be one of the
terms listed in Annex I; if this is not the case the
name must -be given in accordance: -with
internationally recognized nomenclature.  ---

{b) The indication of origin shall nncluue the name

and address of the manufacturer, the dlsmbutor o

or the importer.

(©) “The following symbols and mdxcatwns of d1nger.
are to be used:
— explosive:
an exploding bomb (E)
— oxidizing:
a flame over a circle (0)
— cxtremely flammable:-
a flame (F) :
— highly flammable:
a flame (F)
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— ‘very toxic: -
2 skull and cross-bons m

e tOXIC' .
a skull and cross-boms m

— harmful:
aStAndrewscross(Xn)

~— corrosive: )
the symbol showmg the damaging effect of
an acid (C) :

— igritant:
. a St Andrew’s cross (Xx)

_ The symbols must oonforg'n to those in Annex 1I;
-they shall be printed in black on an
orange-yellow background.

(d) The special risks involved in using the
substances shall be indicated by one or more of
the standard phrases wlnch, in accordance with
the references contained in the list in Annex I,
are set out in Annex IIL In the case of a
substance not listed in Annex 1, the reference to
the special risks attributed to the dangerous
substances shall ‘comply with appropnate
indications given in' Annex III. :

The phrases “extremely flammable” or “highly

flammable” need not be indicated where they .

repeat the wording of an:indication of danger
‘used in accordanoe wnth {c) above.

4. When more than one danger symbol is ass:gned
to 2 substance: .

*=~— the obligation to indicate the symbol T makes

the symbols X and C optional,-unless Annex |
includes provision to the contrary,

— the obligation to indicate the symbol C mkes.
the symbol X optional,

—— the obligation to indicate the symbol E makes

the symbols F and O optional.

Article 17

. Where the particulars required by Artide 16
appear on a label, that label shall be firmly affixed
to one or more surfaces of the packaging so that
these pammlars can be read horizontally when the
package is set down normally. The dimensions of

the label shall be as follows:
- Capacity of the package Dimensions
- . (in millimetres)
~— not exceeding three litres:  if possible

(e) The safety advice rel:mng to the ‘use of the .

substances shall be . indicated by - standard
phrases which, in accordance with the references

~ contained in the list in Annex 1, are set-out in ..

AnncxIV

The packagmg shall be accompamed by the
safety advice required by the above paragraph
whete it is matérially impossible for this to be
"given on the label or package itself.

" In the case of a substance not listed in Annex 1, .

" the safety advice relating to the dangcrous
substances shall
‘indications glven in Annex IV.

() Indications such as “non-toxic”, “non-harmful”
" or anyother similar indications must not appear
on the label or packaging of substances subject
to this Dnrccuvc.

3. In the case of irritant, highly flammable,
flammable and oxidizing substances, an indication
of special risks and safety advice need not be-given
where the package does not contain more .than
125 ml. This shall also apply in the case of the same
volume of harmful .substances not retailed to the
general public. .

comply with appropnatc h

_~— greater than three litres

— greater than SO0 litres: . |

at least 52 X 74

but not exceeding SO litres: at least 74 x 105

— greater than S0 litres but

not exceeding 500 litres:  at least 105 x 148

at least 148 x 210

. Each symbol shall‘ cover at least one tenth of the

surface area of the label but not be less’ than 1 cm?.
The entire surface of the label shall adhere to the
package immediately containing the substance.

These dimensions are intended solely for provision
of the information required by this Directive and if
necessary of any supplementary health or safery
indications.

2. A label is not required where the particulars are
clearly shown on the package itself, as specified in

. paragraph 1.

.3 The colour and presentation of the label — or,

AP1-8

in the case of paragraph 2, of the package — shall
be such that the danger symbol and its background
stand out clearly from it.
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4. Member States may make the placing on the
" market of dangerous substances in their territories

subject to the use of the official language or .

_ languages i m rspect of the labellmg thereof.

S. For the purpose of this Directive, labelling
_ requirements skall be deemed to be satisfied:

(a) in the case of an outer package containing ooc )

or more inner packages, if the outer package is
labelled in accordance with international tules

on the transport of dangerous substances and -
the inner package or packages are labelled in

acoordance with this Directive; -

(b) in the case of & single package, if such a package
is labelled in accordance with international rules

on the transport of dangerous substances and -

with Artide 16 (2) (a), (b), (d) and (o).‘

Wheredangemusmbmncsdonotlaved\e'

territory of a Member State,  labelling may be
_permitted which. complies with national rules
" instead of with international rules on the mnsport

’ ofdangcmus snbstanees.

Article 18

1. Member States may:

(a) perinit the labelling required by Article 16 o be

" applied in some other appropriate manner on
packages which are either too small or otherwise

-. unsuitable. for- labelling in. accordance with
Artidle 17 (1) and (2);

{b) by way of derogation from Articles 16 and 17
permit the packaging of dangerous substances
which are neither explosive, very toxic nor toxic
to be unlabelied or to be labelled in some other
way if they contain such small quantities that

there is no reason to fear any danger to persons.-

* handling such substances or other persons.

2. Fa Membcr State makes use of the options
provided for in paragraph 1, it shall forthwith
inform the Commission. thereof.

. Article l9 :

The amendments necessary for adapting the
Annexes, other than Annex VI, Part | and Annexes

Vil and VIII, to technical progress, shall be adopted :

in accordance with the procedure laid down in
- Article 21.

AP1-9

Article 20

~.

i. A Commirtee (hereinafter . called “the

‘Committee™) is hereby set up to adapt o technical

progress the Directives concerning the elimination
of technical barriers to trade in dangerous
substances and preparations. It shall consist of

" representatives of the Member States, with a

Commission upmenmive as chairman.

2. The Committee shall adopt its own rules of
procedure.

Article 21

1. Where reference is made to the procedure laid

- down in this Article, the matter shall be referred o

the Committee by its chairman, ¢ither on his own
initiative or at the request of the representatve of a

. Member State.

2. The Commission representative shall submit a
draft of the measures to be adonted to the
Committee. The Committee shall give its view of the
draft within a time limit set by the chairman having
regard to the urgency of the matter. Decisions shal!

- be taken by a majority of 41 votes, the votes of the

Member States being weighted as provided in Article
148 (2) of the Treaty. The-chairman shall not vote.

3. (a) The Commission shall adopt the pmpo;ed

measures if they are in accordance with the
opinion of the Committec; .

(b) If -the proposed measures - are not in
 accordance with the opinion ‘of the
Committee, or if no opinion has been stated,
-the Commission shall without delay submit
a proposal to the Council conceming the
measures to be adopted. The Council shall

* act by a qualified majority; °

(c) If the Council has not acted within three
months of the proposal being submitted to
it, the proposed measurées shall_be adopted |
by the Commission.

Article 22

The Member States may- not, on grounds relating to
notification, classification, packaging or labelling
within the meaning of this Dircctive, prohibir,
restrict or impede the placing on the market of
substances which comply with the requirements of
this Directive and the Annexcs thercto.

15.10.79 .
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" Article 23 - (c) Directive 78/631/EEC:
1. Where a Member State has detailed evndencc — replace “Article 6' by ‘Amde 16’ in Artide 6 (2)
- that a substance, althou&h satisfying the R 8
o requirements of this Directive, constitutes a hazard - replace *Artidle 8¢’ by “Article 21" in Articles 10
< for man or the environment by reason of its (3) and 11.

classification packaging or labelling, it may
provnslonally prohibit the sale of that substance or
subject it to. special conditions in its territory. It
shall immediately inform the Commission and the
other Member States of such action and give
reasons for its decision. .

2. The Commission shall consult the Member
States concerned within six weeks, then give its view
without delay and take the appropriate measures.

3. If the Commission considers that technical
adapuuons to this Directive ‘are necessary, such

adaptations shall be: adopted, either by the .

_ Commission or by the Counxil, in accordance with
the procedure laid down ir Article 21; in such. case,
the Member State which has adopted safeguard

_measures may maintain them until the adaptations
enter into force.’

- Article 2
Articles 9, 10 and 11 of Directive 67/548/EEC hereby
become Articles 24, 25 and 26
Article 3
Annex V to Directive 67/548/EEC is hereby replaced by
Annexes V to lX to this Directive.
Article 4

The followmg amendments shall be made to the
" Directives listed below: -

) (a) Dxrecuve 73/173/EEC:

— replace ‘Article 6" by *Article 16’ in Article § (2)
(o), :

— replace ‘Amcle 8¢ by ‘Amcle 21’ in Amdes 9.

" (2) and 105

{b) Directive 77nzs/£Ec :
—_ replacc ‘Article 6’ by ‘Article 16’ in.Article 6 (2)
(c)

— replace “Article 8c by ‘Article 21’ in Articles 10
(3) and 11; .

Article §
1. No later than 18 Septcmbct 1981 the Member

* States shall 1mplement the laws, regulations and

administrative provisions necessary to comply with
Artides 1 1o 4, Amch(l)andAmdsSde
Directive 67/548/EEC as amended by this Directive and
shall inform the Commission thereof. No later than

- 18 September 1983 they shall implement the laws,

regulations and administrative provisions necessary to
comply with Articdle § (2) of Directive 67/548/EEC as

. amended by this Directive and shall inform the

Commission thereof.

2. No later than 18 September 1981 the Member
States shall adopt and publish the laws, regulations and
administrative provisions necessary to comply with
Artides ‘15 to 23 of Directive 67/548/EEC as amended
by this Directive, which shall enter into force on
18 September 1981.

3. During the transitional penod, when this Directive
is not yet in force in certain Member States, the
forwarding of the notification dossier and any other
information collected by the Commission as provided

.for in Artide 10 (1) of Directive 67/548/EEC as

amended. by this Directive shall be effective in the case
of only those Member States in which the provisions of
Articles 5 to 8 of Directive 67/548/EEC as amended by

~ this Directive, relating to notification, are being applied.

Article 6

" This Directive is addressed to the Member States.

" Done at Brussels, 18 September 1979. .

For the Cowneil
The President -
" M. O'KENNEDY

API1-10
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ANNEX V -

" A. METHODS FOR THE DETERMINATION OF PHYSICO-CHEMICAL PROPERTIES: for the

record )
B. METHODS FOR THE DETERMINATION OF TOXICITY: for the record
C. METHODS FOR THE DETERMINATION OF ECOTOXICITY: for the record

A

ANNEX VI

GENERAL CLASSIFICATION AND LABELLING REQUIREMENTS FOR DANGEROUS
" SUBSTANCES ~

Part1

A Save where otherwise provided in the uﬁlratc Directives on danietous preparations, the substances
. and preparations shall be dlassified as very 10nic, toxic or harmful according to the following criteria:

(a) dassification as very toxic, toxic or_harmful shall be effected by determining the acute toxicity
of the commerdial substance or preparation in animals, expressed in LDy, or LCsy values with
the following parameters being taken as reference values: - :

L 11359 shsorbed ' 115 Percutancous 14y ahsorbed by
Caegory arally i rat shsorpeusm w eat or rabbic wnhalsion in rat
. mglkg mg/kg : my/lare/four hours
Very toxic _ <2 © sso | <os
Toxic . " 2510 200 | S0t0 400 . 0Sto 2
Harmful . 200102000 | 400t02000 | 2 w20 °

(b) if facts show that for the purposes of classification i s inadvisable t use the LDso o LCyq
values as a principal basis because the substances or preparations produce other effects, the
. substances or preparations shall be dassified according to the magnitude of these effects. -

Parcll

B. — Corrosion criteria: for the record
- = lrritation criteria: for the record : )

C. ¥ the facﬁ show the existence of effects uther than the acute effects indicated by expcrimc_nts. with
* apimals, e.g. carcinogenic, mutagenic, allergenic, sub-acute or chronic effects, the substances or

.+ preparations shall be dlassified according to the magnitude of these effects. = - . - -

D. Guide for the labelling of dangerous substances and criteria for the choice of phrases allocated to

dangerous substances indicating the spccial risks (R phrases) and the safety advice (S phrases): for
the record. - ' : e

AP1-11
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ANNEX viI

INFORMATION REQUIRED FOR THE TECHNICAL DOSSIER (’BASE SET’} REFERRED TO IN.

ARTICLE 6 (1)

When giving notification the mannfacmm or any other peuon placm; a substance on the market shall
pmwde the information set out below.

lfltlsnotmdxmallypombleonfltdosnotappmmqmpvemfmmﬂm,dtemsbﬂlbe
stated.

Tuummbcmduaedlcmrdmgwmcd:odsmgnzedandmmmdedbydwm
_ international bodies where such recommendations exist.

‘l‘hebodisanﬁngwtd\emdnﬂmmplywid\d\epﬁndpladgoodmmthbmmpnda

When complete studies and the results obtained are submitted, it shall be stated that the tests were
mduaduﬁngdlembmncmbemrkned.mmpoddmofduampluhdlbeindm

" In addition, the description of the methods used or the reference to standardized or internatioally

recognized methods shall also be mentioned in the technical dossier, together with the name of the body
or bodies responsible for carrying out the studies.

11

1.1.1.

1.1.2.

12 .

13

13.1L
13.2.
133,
134,

1.3.5.

14.

2.1.1.

- IDENTITY OF THE SUBSTANCE

"Name -

Nafnes in the JUPAC uomdaﬁu

Oz_her names (usual name, trade name, ubbrevial;'on)

* CAS number (if available)

‘Empirical and structural formula

Composition ofd:e substance

) Degree of punty (%)

Nature: of unpunnu, including isomers and by-pmducu -

Percenuge of (significant) main impurities

If the substance contains a stablhzmg agent or a0 lnlu!mor or odxef additives, specify:
nature, order of magnitude: ... ppm; ... %

Spectral data (UV, IR, NMR)

Methods of detection and determination
A full description of the methods used or the appropriate bibliographical references’

) INFORMATION ON THE SUBSTANCE

-iPtoposed uses

Types of use . ]
Describe: the function of the substance
* "7 the desired effects

AP1-12



No L 259/22

&

Ofﬁdﬂl_lpjshemm

15. 10. 79

212

3.2 .
33,

34.

38,

 handling

-

: Fields or appllanon with appmxlmate breakdown

(a) closed system
— indostm

. — farmers and skilled trades
— use by the public at large

(b) open system
— industries ,
— farmers and skilled trades
~— use by the public at large

Mwudmaw«hpuuheddﬁemddmtdmwﬁd&d%ﬁm

Ovuallyroducuonndlonmpommotderofmpcyarl 10; 50; 100; $00; 1 000
and $ 000 ° .

| = first 12 months v ' —EY

— thereafter - . tonnes/year
Production and/or imports, broken down in accordance with 2.1.1 and 2.1.2, expressed as a .
- first 12 months

— thereafter ...

Recommended methods and precautions concerning:

stocage

transport .
fire ature of combustion gases or pyrolysis, where proposed uses justify this)
other dangers, particularly chemical reaction with water

:Emugucyndiumintheaseofaoddmulspﬂlage o

Emagencymasmmdteuseofwurytopms

" e.g potsomng)

PHYSICO-CHEMICAL PROPERTIES OF THE SUBSTANCE

Medlting point
..... SR, &
Boiling point
—_— °C.. Pa

Relative density
esesoaressesnssmarecnrersensen (D)
Vapour pressure

. Pa at *C

. Pa ar °C
' Surface tension
' M/m ( . ’C)-

APl-13
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37.

38.
3.

3.10.
3.11

3.12.

3.13.

4.1,

411
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: Water solubiluy

PR 7, [{ .Y (RO, &1

Fat solubility

Solvent — il (to be specified)

iy mg/too g solvem (............ ........... “C)
Partition coefficient

n-octanol/water

- Flash point
R 61 [ open cup D doscd cup
_!’lqmmbilny {within the meaning of the definition given in Artide 2 (2) (c), (d) and (¢))

Explosive propetties (within the meaning of the definition given in Artide 2 (2) (a))
Auto-flammability
. %C

Oxidizing properties (wnthm the meaning of the definition given in Artide 2 (2) (b))

- TOXICOLOGICAL STUDIES

Acute toxicity
Administered orally :

LDsp-.-... mg/kg
Eifeqs aobserved, including in the organs

) Admmstered by inhalation
‘LC, : (ppm) Duranon of exposure . hours

Effects observed, mcludmg in the otgans

Administered cutaneously (percutaneous absorption)

) B b P — -] 1
- Effects observed, including in the organs

‘Substances other than gases shall be administered via two routes at least, one of which
should be the oral route. The other route will depend on the mtendcd use and on_the
‘physical properties of the substance.

- Gases and volatile liquids should be administered by inhalation (a mmamum period of
. admlmstranon of four hours).

“In all cases, observation of the animals should be carried out for ar least 14 days.

NoL259/23

Un|css there are contra-indications, the rat is the: prcfcrred species for oral.and inhalagion -

expenments .

The experiments in 4. 1.1, 4.1.2 and 4.1.3 shall be carried out on both male and female

subjects,
Skin irritation

The substance should be applied to the shaved skin of an animal, preferably an albino
rahbit: -

Duration of eXpOsUre .....wwsmreesssssnecssesss hoUrs .

L
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4.1.6. Eye irritation
" The cabbit is the preferred animal.

417. " Skin sensuuuon .
To be determined by a recognized method using a guinea-pig.
42 Sob-acute woxicty

4.2.1. Sub-acute toxicity (28 days)

P Effects observed on the animal and organs accordmg to the concentrations used, including
clinical and laboratory investigations

Dose for which no toxic effect is observed

e 422 ' A period of daily adm;mmﬁon(ﬁw:tomndaysperweek)fmatlustfourweehshould
. : o be chosen. The route of administration should be the most appropmte having regard to the
inténded use, the acute toxicity and the physical and chemical properties of the substance. .
Unless there are contra-indications, the rat is the preferred species for oral and inhalation
43. Other effects
43.1. Mutagenidity (induding carcinogenic pre-screening test)

43.2. The substance should be examined during a series of two tests, one of which should be
. bacteriological, with and without metabolic activation, and one non-bacteriological. :

s. ECOTOXICOLOGICAL STUDIES -
S.1. Effects on organisms
- ) S..1.  Acute toxicity for fish : _
- . ) .. LCso (ppm) Dur-ation of exposure determined in sccordance with

Species selected (one or more) P —
5.12.  Acute toxicity for daphnia ~ ©

et ) - LCso (ppm) Duration of exposuré determmgd in accordance with Annex
vi{C) - -

5.2 Degradation
L — biotic
' — abiotic
The BOD and the BOD/COD ;'atin should be determined as a minimum

‘6. POSSIBILITY OF RENDERING THE SUBSTANCE HARMLESS

61  For industry/skilled trades

- 6.1 Possibility of recovery

6.1.2. Possibility of neutralization

6.1.3.  Possibility of destruction:

—- controlied discharge

- . C- Y = incineration . -

AP1-15 .
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' 6.2. -
6.2.1.
6.2.2.
6.23.

—~— water purification station

~—.others ..

Official Joual of the European Communities

" No L 259/25

For the public at large

Possibility of recovery

Possibility.of neutralization

Possibility of destruction:

— controlled discharge
~— inciperation

~— water purification station .

-— others

AP]1-16
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- ANNEX vl
_ADDITIONAL INFORMATION AND TESTS REQUIRED UNDER ARTICLE 6 5)

Anypenonwhohnnodﬁthﬂbﬁncmammiuﬂmﬁtyinmrdamewidntherequiremu
ofAnideGoflhisDirecﬁveshaﬂpwvideatdwuqustofdumdioﬁtyﬁndminfomadcnandany
out nddit_ional'mupmided for.in this Annex. .

lfitisnmndmia“ypodﬂeaifk-dos.mappwmqnp‘uinfmdmdumshaﬂ be
stated. . : C

Tsushaﬂbeouﬂﬁmd’abmdhg‘omedmdswhedudmmﬂdbyﬁemp«mt -

internationa! bodies where such recommendations exist.
The bodies carsying out the tests shall comply with the principles of good current lsbocatory practice.

When complete studies and the results obtained are.submiteed, it shall be stated that the tests were
conducted using the substance marketed. The composition of the sample shall be indicated.

haddiﬁmdndaaipﬁmohhemedmdsundudnrdmmmndndhedainmﬁouﬂy
rewgniudmﬂhoduhﬂdwbemmﬁoodhd&eﬁdddﬂdﬂ,wdiuﬁdldnqmdtbebdy

' _or bodies responsible for cacrying out the studies.

LEVEL 1

Taking into account:

—_— mnmthu‘wledgeofdumbstgme.
— known and planned uses,

| — dlemulsofd\epssuniqdminmemn@ofthebaum -

the competent authority may require the following addmoml studies where the quantity of a substance

- placed on the market by a notifier reaches a level of 10 tonnes per year or a total of SO tonnes and if the

conditions specified after each of the tests are fulfilled in the-case of that siibstance.

Taxicological studies

- Fenility study (one spedes,. one generation, male and ‘female, most appropriate route of - - '

administration)
_ If there are equivocal findings in the first generation, study of a second gmer.a'tion is required.

e is also possible in this study to obtain evidence on teratogenicity. ' -

I there are indications of teratogenicity, full evaluan"én of t&atogenic posential may require a study

.in a second species. . : )

- ;l'eratology study (one specics, mos: appropriate route of administration) . )

Dn:ysmdy is required if teratogenicity has not been examined or evaluated in the preoedmg fertility

study. i .

— Sub-chronic and/or chronic toxicity study, induding special studies (;me species, male and female,
most appropriate route of administration) :
If the results of the sub-acute study in Annex VI or other relevant information demonstrate the

aced for further investigation, this may take the form of a more detailed examination of certain
effects, or more prolonged exposure, c.g. 90 days or longer (even Up to two years).

&

- AP1-17



L4

Official Joumal of the European Communities .. »

" NoL25927

The effects which would indicate the need for such 2 study could ilfludc for example:-

(a) serious or irreversible lesions;” - ‘

{b) & very low or absence of a ‘no effect’ level; . . .

(0) a clear relationship in’ chemical structure between the substance being studied and other
substances which have been proved dangerous.

— Additional mutagenesis studies (including screening for carcinogenesis) N

A. 1f results of the ‘muugenesis tests are negative, a test to verify mutagenesis and a test to verify

carcinogenesis screening are obligatory. _ )
If the results of the mutagenesis verification test are also ncgative, further mutagenesis tests are
not necessary at this level; if the results are positive, further mutagenesis tests are to be carried
out (see B). » .
If the results of the carcinogenesis screening verification test are also negative, further
carcinogenesis screening verification tests are not mecessary at this level; if the results are
positive further carcinogenesis screening verification tests are to be carried out (sce B).

B. If the results of the mutagenesis tests arc positive (a single positive test means positive), at least

_two, verification tests are necessary at this level. Both mutagenesis tests and carcinogenesis

screening tests should be considered here. A positive result of a carcinogenesis screening test
should lead o s carcinogenesis scudy at this level. .

E L3 Im . 'u

~— An algal test: one species, growth inixibition test.

— Prolonged toxicity study with Daphina magna (21 days, thus study should also include
determination of the ‘no-effect level’ for reproduction and the ‘no-effect level® for lethality).
The conditions under which this test is carried out shall be determined in accordance with the
procedure described in Article 21 in the light of the methods laid down in Annex V (C) for acutt
toxicity tests with Daphnia.

C—_— Tst on a higher plant.

- m=.Test on an earthworm.

- 'Pi’oibnécd toxicity study with fish (e.g. Oryzias, Jordanella, etc.; at feast a period of 14 days; thus
- study should also indude determination of the ‘threshold level’). o o
The conditions ‘under which this test is carried out shall be derermined in accordance with: the
procedure described in Article 21 in the light of the methods adopted under Annex V (C) for acute
toxicity tests-with fish. . -
— Tests for species accumulation; one species, preferably fish (c.g. Poecilla reticulara).

— Prolonged biodegradation study, if sufficient (bio)degradation has not been proved by the studies
laid down in Annex VII, another test (dvnamic) shall be chosen with lower concentrations and with
a different inoculum (c.g. flow-through system).

the market reaches a level of 100 tonnes per year or a total of 500 ronnes.

On receip; of sﬁch notification and if the requiéire 'céhdixions are fulfilicd, the competent authority,

within a time limit it will determine, shall require the abuve tests to be carried out unless in any

particular case an alternative scientific study would be preferable.

-
LEVEL 2

. I the quantity of a substance placed on the market by a notifier reaches 1 000 tonnes per vear or a total

... of 5 000 tonnes, the notifier shall inform the competent authority. The latter shall then draw up a

- programme of tests to be carried out by the notifier in order 1o enable the competent authority to
wgluate the risks of the substance for man and the environment.

¢ \
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mupmmm:hnmmehummmhnﬁmmmmwdnm
ﬂppomedbyaldeuce,dntnthwldmbefoﬂwed

| — d:mcmutysmdy. . _ )
" — carcinogenicity study, ) - -
—_ femluy study (e.g three-generation study); only if an effect on femluy has been’ emblnshed at
leved 1,

i

— teratology study ( m*odatws)mﬂywmfymmlmmﬂyatkvdlandmt
additional to the level 1 study, if effects on embryos/foctuses have been established, :

f acure and sub-acute toxicity study on second species: aﬂylfmdsofkvdlmmdluuaneed

famAhomluofhmnsfamummmdmﬂmonphamwhmcmyladbmdx
studies,

- sdditional aoncohneucudm.

-— Mdmomlmﬁocmuhuon. degudnnonnndmobuluy
mmdmmwkmmmyammmmﬁefooddmu

For further bicaccumulation studies special sttention should be paid to the solubility of the
substance in water and to its n-octanol/water partition coeffident.

* The results of the level 1 accumulation study and the physiocochemicsl properties may lead to 2
large-scale flow-through test. :

- Pmlonged toxicity study vmh ﬁsh {including reproduction).

"= Additional roxicity stdy (scute and subqqne) with birds (e.g. quails): if socumulation hcoor is
’ greater than 100.

— Additional toxicity study with other organisms (if this pfovesnecesary)
— Absorption — desorption study where the substance is not particularly degradable.

ANNEX IX

A. PROVISIONS RELATING TO CHILD-RESISTANT FASTENINGS: for the record
- B. PROVISIONS RELATING TO TACTILE WARNINGS OF DANGER: for the record

AP1-19






.. APPENDIX 2

. SUNNARY OF NOTIFICATION DOSSIER OF A NEW
" CHEMICAL SUBSTANCE

Iin accordance with Directive 79/831/EEC
: (Article 9)

0.J. L 259, volume 22, 15 October 1979
Detalls of the Notification
Member State of notification:

Notification number:

Name of the substance (Trade name or other identification name if the trade

-name'(s not avajlable):. :

- Date of notification:

This substance has already been notified under No.
(Lead number first, followed by all previous notification numbers):

Notfffer‘uanufacturei/Imggrter
ﬂorlFlERA(ﬁame and address):

Domest ic manufacturer | ! Importer §__!

In case of import:

' Manufacturer (Name and address)



Name to be Included In ELINCS

The vlew of the authorlty with regerd to the publlcation of the trade
name/ IUPAC nameé Is as follows:

Ncn-Dangérous Substances - Dangerous Substances
The IUPAC name - The IUPAC name L
and trade name - it (A ~_.and tradeé name __1 (D)

only the trade name for

a period of .... years __ - - Only the trade
(maximum 3) -1 (B) name untll such
: : time as the substance
The trade name only Is added to Annex 1 —
for an Indefinite _ _ of the Directive i (B)

. perlod for reasons$ of

commercial secrezy . 1__} (C)



4. Classification and Labelllng . ' ' . '. " .

Lead - competent authorities -should state thelr fornal. proposal for
-classiflication and labelling with justlflcatlon (where necessary)

CIasschgtlon

“highiy flanmable

1__! very toxic

, flammable

not classifled .

i

11 toxic 1

it harmful - i__{ carcinogenic

1__! corrosive i__! teratogenic

t—t Irritant it mutagenic

1”1 explosive !__{ or otherwise dangerous to

_ man or the environment..
i1 ox/dising :

extremely flammable

Labelling

SymboI(s) and Indlcatlon of dangcr(s) (In accordance with
Annex |l of Dlrectlive 67/548/550)

-
t

Risk phrases (In accordance with Annex 111 of.DI»re'ct_IAve 67/548/EEC)

Safety phrases (iIn accordance with Annex IV of Dlrective 67/548/55_6) '

" P mn ew tm e Ce Ee . G- Gn . S . . - . e Se Se m" . .. o . me o
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5. Cbmments)Observations of the Competent Authorit concerning ihé Notificatidﬁ'
. ?mcludlng the compefent authority's accep?ance o? or comments. on. the

_notifier’'s proposed classification and Iabelling (ﬂage 52)

6. The following summary of the notification of a new chemical substance is
- transmitted to the Commission of the European COmmunlt:es in accordance with
Art:cle 9 of Directive 79/831/EEC DY itettnenttinitacnanann
(member state)

There are ... annexes attached to this summary notification. They are
numbered in accordance with the corresponding entry number in this summary.
The items which the notifier wishes to have considered as confidential and
have been accepted as confldentval by the competent Authority are properly
_marked in th:s summary .

The competent Authority acbepts the reasons given by the notifier for not
-supplying certain information in accordance with the preamble to Annex V/lI
of D:rective 79/831/EEC (comments are glven where necessary).

Signature: .................. Signature: .........c.cc000.n
Name and position of the . . . . Name and position of the

responsible Official(s)s -~ =wm>rwms o responsible Off:clal(s)

AP24



SUMMARY NOT IFICATION DOSSIER
FOR SYUBSTANCES MOTIFIED IN-CONFORMITY WITH.
ARTICLE 6.1 OF DIRECTIVE 79/831/EEC ON THE
CLASSIFICATION, PACKAGING AND LABELLING OF
DANGEROUS SUBSTANCES T

This summary hotlflcatlon dossler Is divided Into four sectlons. .

-

: A. Technical dossier supplyling the Infornatlon necessary for evaluating the
foreseeable’ rlsks. whether Immediate or delayed, which the substance may entall
for man and the environment;

B.-Declaratlon concernlng the unfavourable effects of the substance In terms of
" - the varlous uses envlsaged- :

c. Proposed classlflcatlon and labelling of the substance in accordance with the
dlrectlve. .

D. Proposals for any recommended precautlons relatlng to the safe use of the
substance.

When Information Is confldentlial, tick approprlate block. thre thls block Is
absent . or hatchered confldentlallty cannot be clalned for the correspondlng :
data

e e oo ce -
—e m- ow oo .-

e e e e e e b e £ VRO o s



1.1 Name - : ' . {){)1
1.1.1 Names -in the IUPAC nomenclature L
: ‘ Confidential
i . H H
. i H
H H v
[ (] [
] L] [}
H H H
oo i ' :
o H H
k) ) 1
[ — 1 b
1 [} [}
[ ] [l 3
' ) R
T English HE
‘ H H
H H H
‘ P
! H H
’ b
! H H
1.1.2 Other names -
T — ' s T777T
! - Trade name(s) (or other public identifier(s)): V17
H : W77
y o H H
! - -Other names: H H
! ' I
' H H
H H '
J t
A 1.1.3 "CAS number (if available, otherwise‘enter—'Hot yet allocated”)
[] : . : [} [
L [] L}
] [ ] [
1 ] ]
1.2. Ehpirical and structural formula

-+ empirical formula (accordfng to the HIII system, and the CAS system.
1

if different from HIII)
Hill:

CAS:

B

1

[}

H

i}

[}

H

?

L]

|

H structural formula (iIf this formula cannot be given, please ¢
! comment) <
H
H
)
[ ]
]
[ ]
3
4
:
]
[}
1]
]

e e® e e PO Be v ce we we] e e e S0 oo cs ed




1.3

1.3.1

© fow m - - —- - - -G - - - - - o o - e - - " - -

1.3.4-

.
oo oo o oo e ow oo oo oo o] .

Composition of the substance B o {)6153

Degree of purity (percentage by weight) . . :
: 2 - Confidential

typical concentiation -  lower limit " upper 1imit

e oo oo asw
- oo oo o=
ow e oo oo

(Concentration of the Individual components If the substance Is a complex -
reaction mixture) )

" 1.3.271.3.3 Identlty and percentage of Impurities, Includlng lsoners and by~

products

Confidentlal
14

JUPAC name, CAS number If avallable and percentage by
welght of significant Impurities (lower/upper limit).

e me o a. G- oo - S EE e .. e B® w - .- e e w A " Se o
e mo aa = me me m= o% mE S S, ae mm =e me m= me ew e~ -o wm == ==
e = me ve wn w Em BE A ee T e e e e Be ae Sm S8 UE Be e ee e

Essentlal additives (;tablllzlng agents, Inhibltors, other add]t]ves):

Confidentlal .

- A : i_ppm or Xi :
IUPAC name, CAS number If avallable, and mean v H '
percentage by welght (lower/upper limit) and functions} H H
| | b : 4

S H :

v N '

[ 5. s

\ : :

: ! :

: : :

‘ H H H

AP2-7
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o

IDENTITY OF THE SUBSTANCE

1.3.5 Spectral data

._Confidential - -

oo 0 a0 vw 0 co ws G0 e ce Co Tn B8 B0 R0 e =0 46 S co we e

o w0 Be o0 we 2o cr Ge on cn 0o ws oo oo on e oe e ve e e ==

3

(Annex ...) -
)
)

CAnnex ...
o)

(Annex

IR Spectrum
Others (eg MHass sbectrum)

W/visible spectrum:
‘NHR Spectrum: (Annex .

v om o mm e mm e B o . . *e *h E- en oo —- . - ——
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L4

A brief description of the methods used to detect and detérnlne the
substances detalled under 1.1.1,-1.3.1, 1.3.3 and 1.3.4 or the approprlate

bibllographical references.

Methods of detect/on and determination.

.4

Kl
e snjen e S0 B R0 CE D Ve CE O TE TD T CO K SR BE BT SR GG RS PO NN TE G® GE GRS B %G O0 TG BN G0 S0 CE . GE @0 DD B0 B0 GE B0 Be TE B0 B0 G0 A0 oo
..

e culoe GD S* C N e G0 D PG B PE EE BE GG TR PE B RS GE GE R DR KE DO PG @GR GO D6 WW B0 S0 e o oo e e G- G PE DR T B% PE BE G Be OO Ge e

Conflident(al

Method

]
]
iSubstance(s) determl/ned

- me e w. en Em G e - - . E- . " Ge " GE . e B . . " e S SE R G5 EE - e - .- . eSS BE e e - - . B . —- —- we =
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PROPOSED USES

005

Types of use—— .
] - Confidential '
17' - L]

Use category:

Desired effects:

petailed ‘information on
envisaged uses: T

R e L L R R R L e e ..1

. S W ma Wy War W S e Ww W M W M R G WS MG W SO ©
. B RS S EE e PN CE GG D RS GG YR WS GBS GE A% G S8 PG B0 ®

Form in which the notifier lntends'to place the substance on the market

.

! " Isubstance as such !” isubstance in a preparation

Trade.name of the preparation(s):

Nature of the preparatlbn(s) (granulate, p&ste ..... ):

Estimatedlhaximum content of the substance
in the preparation(s):

o G B AE GE SIS EE WS mE B Ww EE W B Ml WA W K M wE e e e W .

e B BE AG Rn RS On G" NS DG SR B fe e BE RE G® BE B S N Be me Sw ®
S SR DG GG BE BDE B NN S G6 BG ME BW RE Bo NE WE @@ P W@ W B G aw e

R N



2.1.2

- e S " BT GS Ce e e S CE O B G G Do B e Y B SO me oo D SN

Filelds of application with approximate breakdown
(e.g. mdustry.'open system, 100%)

-y

D

T

Industry, Closed Systems,

industry, Open Systenms,

Farmers and Skilled Trades, Closed Systenms,

Farmers and Skiiled Trades, Open Systems,

¢

Publ le¢ at large, Closed Systenms,

Public at large, Open Systenms,

s G - G B B B e G - B ST RS S R G T SN S0 GO S Be e %6 =e

— s
w e P BT RO Y B Ce e @ BN R FE RG Ge Se Do RGP S0 SR TP A0 e o
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- 2.2.1.1 For the balance of the calendar yeaf of notification:

A2 INFORMATION'ON THE SUBSTANCE o D

.

}

2.2 ESTINATED PRODUCTION‘IN AND/OR IMPORTS TO THE MEMNBER STAiE FOR EACH USE )
AND FOR EACH FIELD OF APPLICATION (iIn tonnes per calendar year)
. - ' Confidential

()

7

(¢

2.2.1 PRODUCTION ANDIOR IMPORTS
Produétion | ! Import 1}
. tonnes

2.2.1.2 For the next fhreé years; est/mated production or
: Imports Iq tonnes per calendar year

19 ..

© ey

19 .. :

19 ..

e we me o
m. BB ES e e BN T CP e D MT BE B BE BE N e D Ee . e

2.2.2 ' Productlon and/or Imports broken down (ln accordance with 2.1.1 and 2.1.

N
~

- o S B B EE Be e e . w- e mw .- -
e oo e B0 2w o0 s 0 C0 Co ce e oo we o=
o we 4% 2o on ce e Ce - e ee we . ve e
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2.3

Recommended methods and precautions concerning’

Handling

2.3.1

fon oa wo on so e an on an

2.3.2 Storage

e e e e B " cn o e PE " e T e

2.3.3. Transport (Including internatlional and national code numbef for

transport, eg UN, [f avalilable)

—w Se wn "p *e e o0 me a0 en Pe o e

. e e en S WS PN e G- S *® e -]
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2.3.4.

2.3.5

e .; :'. ;{)i)'

Flre (Ind(udlng nature_of'combustlon gases or pyrolysis)

]
] .
i Recommended extingulshing agents:

products™ arising from burning or pyrolysls:

Protecti/ve equlpment:

e oe e en cneuime e G Sn NG Sa me a8 be @0 e oo Be ce 9o oo am
e Be " e D SO AR e e e CE e AR FE BN TE GO BN AC R e A D8 S0 &S

Other danbers, particularly react/on with water

other dangers

chemical reaction In comblnation with water

- indicate If thls Information derives from tests carr)ed out on the
substance. ' :

: ’ . AP2-14



2.6

" A2 . INFORMATION ON THE SUBSTANCE _ -11-

011

Composition of the tested substance

- Exact 'conpdsrt'loﬁ of the samples which were used to pérforn the tests In

3.1 to 5.3 (the purity must be within the ranges glven In sections 1.3.1 -
1.3.4). ) ) ’

Batch No. Used for tests:

composition (1.3)

e e mn ms mm v e e Rw e ce v *r c= . Ge Gs "w Ce "N e e SG TE e Se SR S 6w e bo o A e as on =slee os

e s i m S B> EE S B . S P . BE BE e e Ba PR e e B SE DS Ee L B BS Se e s cw ee oo e= aoles os

e o BE w B e LS EE S» e DS T BP DR SE GRS T AE CE CC 6 Ge CE TE " S CU B S0 e e e e~ me e celee o

v == o ok so an cn wn Bw e oo 26 be Gu 4o &o oo n'ne OB Ge TR S 06 G0 Se NS B SN N0 S8 S8 So AR G0 G6 *N =0 B
. N : ' .

It is much to be preferred that all tests are conducted on the same batch.
However, where several batches are used the appropriate batch number
should be Indlcated for each test; where only one batch !s described above
it will be assumed unless Indicated to the contrary that al| tests were
conducted on this batch. AP2-15
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2.4

2.5

- " B - SB EP Be we e Gn e —.- cn S

e

Emergency measures In the case of acci/dental spillage
<. ¥

i =)

et
>

Emergency measures In the case of Injury to persons (e.g. polsoning)
(Filrst-ald measures, recommended treatment)

7 — - — —
{ Eyes :
| ;
Nl )
i ;
H . '
} Skin
! '
[] ..
1 []
N []
! :
i '
{- Ingestion: ;
H : '
‘ ..
t. :
H '
N 1
. 1]
“! Inhalation: ;
E :
X ]
X '
H H

AP2-16



3.0

3.2

e e ww A" cw Cw Y e Y. e = e

A3 . PHYSICO-CHEMICAL PROPERTIES N _ -12-

Nature of the substance

2

~'

1. Colour -~

2. Physical sfa_te at 20°C and 101.3 kPa

[} [] [} [] 1 ] [
[ J— LI t__
solld . _(Iquld-' gaseous

3. State (e.g. powder, viscous, crystalline, compact,particle slze)

(Where the particle slze distribution has been deteralned, .
I+ should been given here and detalls of the test should
be given under item 3.14)

- T e - G G CE CE P TS P TS GO RS e B PR CD EE 6 Se S S8 o

Welting temperature/Freezing temperature -

‘C

Wethod: T~ , . .

Body responsible for test:.

i Comments : .

Bolling temperature

.. -‘Cat 1071.3 kPa.

Nethod:

Body_ résponslble for test:

Commen ts: _

. AP2-17
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~ Relative density

3.3

o
-
N3

Body responsibie for test:

e me ouoe e me x wene ca mpemmaar gz m me ms v =@ S0 == an em oe

A y——e,

o

-

Comments :

o e B Ew B RS BB MR NG e e R G0 OGS Be e e Be Se we aees oa]

Vapour pressure

3.4

*C .(20 or 25°C) (est/mated from data above):

°C
-

.
LIy

Pa at ....
Pa at
Pa at

Method :

- e be e - e e e e -

Body responslblelfor test:

Comments :

'm --..l"-"‘.l-"""l' I.A-"- .l"

AP2-18



Surface tension (of aqueous solution)

3.5

e oo colese e an s

&g/ !

Concentration -

‘c

mN/m at

+

‘Method

-
e an ue o e wa

Body responsible-for test

Comments :

3.6

.c - -
at pH ...(If available)

g/l at

Water solubllity

e me we BN = == o

_Analytical method:

Hethod:

Body responsidle for test:

Comments :

U R R

v -

AP2-19



-15-

PHYSICO-CHLUICAL PROPERT IES

A3

0ic

3.7

. CR ER SR CE GRS G N S CD R SO PG CE O G G e e CE S B B® e

c

ng)loo g solvent &t ...
Analytical method:
Body responsible for test:

Comments :

Wethod:

Fat solublllty

Partition coefficlent n-octanol/water

3.8

e ce de eE GBS e Cn Ge A Cs %o wd T P CE TR SO B0 G6 S0 e ee fe oo

-

at ...

Anélytlcal method:
Body responsible for test:

log Pow =
Comments :

uefhod:

——e ce mw S Ce Em ee B e S AR e® S Se *e G EE SE m8 w. we .w o

AP2-20



A3

3.9

. PHYSICO-CHEMICAL PROPERTIES

Flash point

- T, —_ :
} ...7 °*Ci;opencup {__{ : .closed cup {__| '
[] ) - . []
1} - H
! Hethod (including reference lc the specific procedure used) H
g A : ’ , '
5 :
H H
H '
{ Body responsibie for test:, - '
i :
H . H
: :
t Comments: :
: '
: :
: :
H H
H H
: :
' !
' : :
H ’ '
H !

AP2:2}



. 3.10

CHIVINY wHleMivmL I BVE LD 1LY - P

P 4

'(c) (d) and (e))

-]7=

Flannablllty (within the neanlng of the definition glven in artlcle 2 (2) .

extremely flamaable (Test Methods A9 / A2 -
in Annex VY)

.:::: yes :::} no
highly flammable i_! yes i_ino
- byrbpﬁorlc substance (A 13) T yés :::- no
- highly flammable solid substance (A 10) ::i yes '__! no
- b/gmy flannable 1lquid substance (A 9) !__i yes i_tno
- highly flqmméble.gas CA11) i} yes it no
- In contact with water or humid air, ::: yes i1 no

substance evolves highly flammable
gases [In dangerous quantities (AIZ) .
flammable (A9) | iives 1T no
Hefhod(s):
y

Body responsible for test:’

. . . . . -
- v - e on o e o cw e selen e e cn co|en cs e me e Cw e Cw ce Eo e cejer e Y. B e e S B Ce ce Ce e e S S G® Sa 2e ce oo

Comments :

o e an ce Be we e ww WG lne e ee an o Bn wa]re e e ce an Te Be en Ee en an sn|en To an we co Te co LD G o TE G0 En C0 0. oo e we e o
b .




«*s

S R

. . Y 19
- 3:11 Explosive properties (wlthln the neanlng of the deflnltlon glven In article
.2(2)(&)) . : _
exploslve under Influence of a flue o , 1~ tyes ! tno
more sensltlve to shocks than m-dinitrobenzene: ° 1_lyes ! ino
more sens/tive ‘to friction than m-dinitrobenzene: 1 _tves 1™ tno
Method :

"Body responsible for test:

Comments :

e . mw me ne e co sulon aw 2o on calre cn on ob *e seles en we *e ow o oe
mn wn ow on ow ow coen we ve co melon va er on ae velovn co 0o cn oo me o

3.12  Auto-flammabllity

-=Self Ignition tenperature on heating iee. "C (Test Hethod AlS / A16'
of Annex V) ‘ . }

llethod (lncludlng reference to the speclflc procedure used In the
case of method A15)

.Body resp?ﬁslble for test:

Comnments :

= o 0o e e ce e v we we e e Cn e e e en e " e . - o

WO BDE GN PR DR VR Ee EC SR SR YR e PP BT SN G BN P S O we
B v

AP2-23




ee wo oe oo o neloe cn cn sofwe cn me an(ee we be po ee oo an'en oe

| B c- Cn e Cm e Sw B " e CE D - e S e e T .- e

Oxidizing propertles (wlthln the .meaning. of the deéfinition glven in af&f%le

2 (2) (b)) -

oxidizing 1__{ 1_!  organic peroxide }
] yes no :

nax. burn[ng rate of test mixture : ..... am/s

max. burﬁlny_rate of reference mixture : ..... mn/s

dethod

Body responsibie for test:

Comments :

"Any additional physlco-chemlcalfpropertles, where available

(mlnlmum Informatlon. Property; Result; Test Method; Body responsible
_for the test Comments) -

o we De oo oo =e ce " o o e e an e e co e W "o e ew

. e B AP2-24
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-Acute toxiclty
Administered orally

.1

- TOXICOLOGICAL STUDIES

A4
4.1
4.1

. .
e RN B BE P e G e CH LN TE T BE T En R G G G e Ee e ST o8 *e 00 oo va an volee sejew snlen selee sajes sulee caler eajes cojee anles an

number of deaths

ol

D

- ow seo]jee cajee sufen salre eojece colas an]es velen cnfes anlee a

yes
Jose

class} fled as toxic
1
8g/kg

-

classifled as very toxic

classifled as harmful

not classifled

PR

AN

Slope of the dose-mortality curve:

L-}ult test
LDsgp:
95% confidence limits:
Speciles/strain:
Vehicle:
Resuits:

a

e
kY
:

- mn'em me S Gw BE GRS e T E. TP GE e B e S GE S BE R YE SR S e, B Ee Te Bm e Se - e .- 6P| Te e S ee e ,e o o8 ==

i On the basis of the test results given below and In cénfor'nlty with
i the criteria given In annex Vi of the Dlre_ctlve. ‘the substance should

.

A
b
A
:
J

a4 .
g . . N
. .

1.
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TOXICOLOGICAL STUDIES

“é

021

Administered orally (continued) -

1.1,

4.

1Signs of toxiclity related to dose level used,t/me of onset 'and duration

Effeg:ts In organs (related to dose level):

e EE G TE BE RS EE CE G " P D EE CE .. N EE S Y. EE G- B ES Gw ey wE EE E® e

AP2-26
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1

4.1.

»

Method :

Administered oraliy (cont inued)

Body responsible for test:

*O =e wn cw 6 as an =e en mw ce qe .o == WO B e we we Be cn ce e B on en o6 o

Comments :

TN TT O8O0 40 00 e w0 0 S0 SO we B e Tm ee sn ar oo e o= e Be e on ow oe we




4.'1;2-Admlnlst'ered by Inhalation - : ) T 82Q
— ) . o, . ' P - . . ) ."'
! On the basis of the test resuits given below and in conforaity with
i the'criteria given in annex VI of the Directive, the substance should
' class/fled as very toxic |__|
4 ) .
1 .- —
H - classifled as toxic HI
[]
1 —
H classifiled as harmful HI
J -
L} - ——
' not classifled 1
! E
L - : a—— —
! Limit test - |{__i yes 1_ ! no
] .
[ o .
{ LCsp: T omg/l
L3
1] - .
! 95% confldence limits:
[ ]
[ ]
! Slope of thé concentration-mortal ity curve:
[]
1]
i Specles/strain:
.
13
i Expasure period: hours
! » .
L
{ Method of exposure:
P . gas 11q._aerosol solid_aerosol
't Physical form of substance i i It
| A -
(] .
! Mass medlan aerodynamic diameter (for liquid and solld aerosols):
' .
:
]
[}
[
} Vehicle:
H
H
‘+ Results:
v 1 ! number of |
: } 1 animals | .
i i __concentrat/on 1 ' H number of deaths
H H ’ H '
H v H !
) N N )
H ' H ]
H ,, i ! H
r o ! :
. 1 ] 1
) ] 3 )
1} [} [ ] [ ]
’ ] 1 L
H H - ! H
! 3 1 i
[l ] ' .
] $ k) s
H H H H
I ! A H
B 0 i X
: : : :
[ ] 1 1 []
R S : :
] (] [] 1
' ] ! !
] H : H
y 4 H H H
e e e e Y HIES H H
} . : AP2:28




" TOXICOLOGICAL SIUDIES

-24-

Aé

024

4.1.2 Adainistered by inhalation (cont inued)

E e Be CE KNS De G0 Ge LD wS B S P 08 *F e

Signs of toxicity reiéted_to concentration, time of onset and duration

h RO PR G G0 6 S C6 e G0 Be *e B S0 A @)

.

Effects In organs (related to concentration)

v me w28 HE E8 Ne we w- Se Ge BE =" . o0 "6 e be Ge me ~e .- 5o e me we e - -

Method :

_— e e o on o

&
'™
<
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TOXICOLOGICAL STUDIES

A4

" 023

4.1.2 Administered by Inhalation (cont Inued)

Body responsible for test:

aw o0 an oo e o6 ow o

-

Comments

- ED GE S Ne SR R PE EE S N SR TR O G WO G CE B S DL RO E0 GO S SO P GE Tw e E® PR We Eo e e

AP2-30
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-t

4.1.3 Administered cutaneousl!y

. . a . o .
P B BB WS PO P EC NS G NG BE BS CO e PR PSSP S P GO GE G0 GE KO SO B0 A0 ot 48 w0 ae o~ cojee coiee ceIes oo we llull can s amen selen colea selee o

number of deaths

—ll— —ll— —-l— —ll—
-- - -n -

{ number of
{ animails
H

on soles celas IIAII ewians SRIEe SSIee SOl Pe SEIee GcaIen ®o)

hours
seal/-occlusive

yes
dose

H
»g/kg

e oo exljos cejen cajee cnjee sejee welre cajoe cajee anjee vajoe os

Classifled as very toxlé

classified as toxic
classiflied as harmful

" not classifled

occ‘l usive }

Y . o+

‘Slope of the dose-mortallty curve: -
s

Limlt test

95% confldence 1imits:
sbecleslstr_aln:
Exbosure period:

Type of dressing: -
Véh?cle_}'

Resulilts:

be:

{ the criteria given In annex V! of the Directive, the substance should

{ On the basis of the test results given below and In conformity with

. e B B A G G S A S EE BTG SE BR 6 GG SE 46 SE TE S0 AR BE S0 S6 S8 G6 G S8 Eh Bo|en * 26 be ee . B0 e on ce|ee an oo e ve oe e me we oo
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" 4.1.3 Administered cuteneously (¢ont_lhueq)

. ..
- T G PE NE S R CE BE CE S. e CD e 6 CD OB A *e oY G e o8 acl s CE Ge 26 D BE Fe C" B0 SE B0 G0 CD B0 AR 8 C0'ES BE Be BB G0 A 958 56 4% o0 bo oo

a) local .
Effects in organs (related to ddse level)

{ Signs of toxlcity related to dose level used,
b) systemic:

{ time of onset and duration:

oo mm o e A on . 2T En Pe ww e ve m. m. . wa em ma]me c. se Se am me A= me we e Se w. e =h e A mw mh 4% Ge T Sk e e %= e e ee e=
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TOXICOLOGICAL STUDIES

-28-

- Ad

028~

' 4.1.3 Administered cutaneously (cont/nued)

8ody requnslble for test:

- on o0 o® oo ou oo

Compents ;'

.

i € o i e BFST e S v SImpe o Lttt L
B T .

€ ettt e d S

AR



" A4 TOXICOLOGICAL STUDIES : e e

4.1.5

Skin lrrl tat fon

Oon the basls of the test results given below and in conformity with the!
crlterla 9lven In ‘Annex VI of the Directive the substance should be:

classified as corrosive 1

classlfledas Irrltant HEH

not classified o
Speciés(straln:

.Nunbef of anl.g_ls.-.

Dur"a-.tL ion of exposure: hours
Amount of substance:

Type of dressing: occlusive ||  semi-occlysive |_{-
Vehicle: ' |
Reversibllity of any observed effect:

o Changes fully reversible within ... days

Changes not fully reversible within an observation
" period of ... days :

.Overall _results:

c
H
'
'
v
1
1
H
'
t
s
'
%
H
t
'
'
'
1
1
3
1
'
'
[
H
[l
1
’
:
*
‘
]
1
1
1
'
'
|
'
'
'
)
'
[
'
'
H
.
:
1
'
1
1
1
)
]
'
'
1
'
:
'
L}
1
4

- H imaxinum idaximum value at the

. N )
. '
] if 3 animals ! nean score!maximumduration yend of the observation
1 or less } animal n* | value !of any .perlod
' !1:2:3: jeffect H
- | I [ [] [ 3 [} ]
LS - [} [ 1] ] ] 1]
“terythema/eschar ! ! H H H H
: : H H H H H H
H : H : H H
oedema H H H H H H
l = l = l : -

» calculated on the basis of the scores at 24, 48, 72 h
for each animal

: T ' imaximum tUaximum -'value at the
if >3 animals jmean score }maximum!duration !end of the observation
: jvaltiz jof any tperiod.
teffect -

erythema/'eschar

1oedema

** calculated on the basis of the scores at 24, 48, 72 h

:
:
]
[}
H
'
H
H
H
H
H
H
H
'
H
H
H
H
H
H
F )
1]
H
H
H
H
H
H
H
H
1 ]
[}
H
H
H
]
[ ]
L}
H
§
H
H
H
H
H
H
H
H
'
H
]
[}
}
H
H
H
!
H
H
'
for all animals. §

1

e s L AP2-34
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_4.1.5 Skin Irritation (cont/nued)

Other observat/ons:

dethod:

. ws op oo oo avl

Body responsible for test:

.e o o6 6o on o)

Comments

AP2-35
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TOXICOLOGICAL STUDIES - ‘ -31-

.

Eye irritation

031

{ On the basis of the test results glvén below and in conformity

criteria given in Annex VI of the Directive the substance should be:

‘classified as irritant |

not_classlflgd -

Species/strain:
' Number of animals:
Nature and amount of substance:
Reve(S(blilfy of any:Observed effects:
- Changes fully reversibie within ... days

Changes not fully reversible within an observation
period of ... days

6veral| results:

with the}

. If 3 animals
. -or ‘less

=88

mal n° | value (of any - |}observation
24 31 jeffect )

- H imaximum imaximum value at
an scorelmaximumiduration {the end of the

period

conjunct iva/chemosis

cornea

iris

- oo oolee se anlas ve snjew cn vafew oo on o=

i
:
:
:
H
:
:
1]
[]
i
i
!
i
:
1

- wn onloe co solen an cealee oo on
- ow colee vo eslee e anlie ve as]ea

e v ooloe ve cufes co asjve oo cxfea
e cn cajen ne sn|un s wolew e o

[] 1] [] . -
* calculated on the basis of the scores at 24, 48, 72 h for each animal

if > 3 animals

teffect i 4

wa H © imaximum tMaximum value at
mean score !maximum!duration (the end of the
ivalue jof-any _ |observation period

conjunctiva/redness

conjunctiva/chemosis

cornea

iris

[ ]
1}
1
4
]
q
[ ]
[ 1
]
1
[ ]
]
[]
1
]
[ ]
1]
1]
[]
4
1
]
[ ]
L]
]
L]
1]
]
[ ]
L]
1
]
)
[}
4
[}
)
q
{
[}
[]
]
]
[]
[
]
[
1]
[]
i
tconjunctival/redness .
H
1
L]
[}
L]
1]
H
)
4
[ ]
[
1
1
1
]
1
1]
)
1
1
[ ]
]
L]
[ ]
1
1
(]
1
[
(]
i
]
1
1
1
[
[}
)
1
1]
!
H
[]
1]
1
[ ]
1]
1)
]
]
3
1
]
[]
[ ]
[
]
]

»* calculated on the basis of the scores at 24, 48, 72 h for all

animals}
[}

AP2-36
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4.1.6 Eye Irritation (continued)

Other observat/ons:

MHethod:

EOdy responsible for test:

K
B CE NP D DGR SR B TG SO OGP PR D RS PR PE e e W T 0w

Comments :

- - e - O P® B - on Se 4. A - Se on e o em ..oy

AP2-37



“Ad TOXICOLOGICAL STUDIES -33-

4.1.7 Skin sensitlization

On the basls of the test resuits given below and In conformity wlth.the'
criteria given in Annex VI of the Directive the substance should be

classifled as irritant | |

not classlf[ed !
Specles/strain:

Number of anlmils in test group:

-Nu;ber of anlmal# In'negatlve'control'group:

Maximum concentrat/on not giving rise to Irritating effects In the
prellginary test :

Concentrations of .test materlial and vehicle used at each stage of
inductlon :

a)

b)

_topcengratlons of test materi/al and vehicle used at each chéllenge :
a) - :

b)

'Signs of Irritation during Induction:

nalen re 2n we me B en e am fr e . . —- e e e = G —e BB NS EE S . N e = PE DS BE SE TE BE W e, Ee S S0 SR Co e e ee oo

icontrol group
[ ]

Results:
_.iChal lenge concentrations of} Nubber of animals
"itest substance (a,b,etc. If) showing skin reactions.
imore than 1 concentration) | after _
H 11st chaliengei2nd challenge!l -
H 424 hr | 48 hri24 hr | 48 hr
S a H H 1 H ’
Test group H : H i h
ib) : H H :
L) [} L 1 [
L] l_ [] T [l
13 1] L (] 1]
. L L] ] 1,
H H H H :
. 1a) H H H :
{Negative H : H Hl :
ib) H H H
H i : H
) [] 1] 13
1 ] 1] 1]
L] [} ] .
] 4 L 3

Nunber of anlmals‘showlng evidence of sensitization at each challenge
concentration: . : -

4

AP2-38
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034

4.1.7 Skin sensitization (continued)

Other observat/ons:

¢ .
- Pw BE PR BG Co GR BE Se TH TR GO0 TG G0 ¥ 6 S5 e Se wo|

- ae e ve ebl

dethod (type of test):

- e on ca oa oo

Body responsible for test:

. .
.. wm mw ae Bm A S Gw oe Yo bm ne ed ep we 00 e o= oo

Comments :

- RS U e BE R e SR B W e e AR AR G O w® We o

AP2-39



A4  TOXICOLOGICAL STUDIES - ) ¢ : -35-

4.2.1 Subacute toxicity (28-day-test)

.ecriteria given in Annex VI of the Directive the substance should be

‘Method of administration or of exposure:

'Vehlc[e:

On the basis of the test results given below and in 'cohfor.lty'wlth the!

classified as toxic 3::
classif ied as harmful ::3
not classified B
Linit test ves i_! noi_1

Dose or concenfratlon at which no toxic effects were observed:
mg/kg/day )
og/l/...h/day

Species/strain:

Route of qdmlnlstratlon:

Mass median ae}odynamic dfamefer (for liquid and solid aerosols):.
buration of exposure per day (inhalation or dermal) : hours
Dosi;wg regime (5'or 7 days/week): |

Number of animals, déses (concentrations) and group numbers: ' N

Dose or concentration

. . . . : . : )
- me e e e cn e e en tn e cwlon mn e m. . . Y e RE B e e o . S G e EE e B NE A TE N EE e EE e P A e TE Gn e e e G EE a8 e S e G- S Ge e

BT OO0 00 O0 AN SN N0 S0 KA S0 S0 CL CE Cw SE G0 TR S0 LS 4T CD TE BE GO C6 ST TE TE 6 TE T CE e GBS BE SE DO TP "D CE G0 CE G® B8 Be PE TE RE TE NG B0 BE GE BE *E B0 BB BE

iNumber of animals } 1Groub number |
: - : : Y
: I L i
(] [) ] K]
! 1] 1] L3
: ! ! 2 !
) ] ] )
1 ] v L ]
d L to03
i ! : :
t : ! 4 :
1 ! ! :
{ H : 5 H
H [] ] [
L L} . 1}
i H -8 .6 t
] : ! ;
: ! : 1 !
' [ [] 1
] L L} ]
; ! - :.
: H H :
9 i ' ! 3 :
] [] [ ] ]
] [} 13 ]
i H : .4 H
1 ' " '
] L] ] .
I : ! 5 :
' ! ~APZ4U : :
} : ! : 6 H




4.2.1 Subscute toxicity (28 days) (continued)

e S =P NE O NG NG NE PP A CR e @ Te TR A PP BE CE e GO B BE SO Cu e GF FU BN N TE FE C0 Te AR NE e S0 G0 BE 40 S8 B3 Ak S8 40 S8 S0 S0 S8 L6 BE RE ek oo ao o0 o8 as

0386

t

.

Results (In relation to dose levels/concentrations):

1) Clinical observations:
2) Laboratory findings:
3) Effects in organs:

AP24]

f! e 4t B6 SO G0 Cn S8 4S BF o o SR S0 40 WP S C0 KO G0 S0 SO Be SO SR SE S SASSSS SR SR RS e dadbutiabaiahedit et .- - Sesemses e QI o wr an o0 o= we
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TOXICOLOGICAL STUDIES

Ad

4.2.1

037

Subacute toxicity (28-day-te§t).(contlnugd).A

o we e wa o aa

ng/l/...h/day

Dose or concentration a{ which no effect wﬁs observed
mg/kg/day

Cif avallable) :

o re e e e

Method :

e ae 0w eo we ** e ce ce oe "o = e

(o0 oo oo we an oo av oa os o=

Body responsible for test:

Comments :

e o v dn c- e Cn An e En e ce e Y e " e eE e S " - - S e O e

AP2-42



A4 TOXICOLOGICAL STUDIES ‘ _ -38-

4.'3. ilqtagen;clty —_— :  S  ‘ ! V 038
4.3.1 éb‘é.gerl_olq.pré‘alftcst .

Type of bacter/a/straln:

COncentratlon range in the maln test - ' A -

wth netabol Ic actlivation:

without metabollc activation:

Concentrati/on of test substance observed to-pe tox/c to bacteria

8) (n a preliminary test: with nbtabollc actlvation:
without metabollic activetion:

b) In the malin test: with metabollc activation:
without metabolic activation:

Solvent :

Concentrati/on of the test.substance resulting In pre_clpltatlop.-

Ketabolic activation systenm:

Observations:

- mm m me G BB e mw E. . GE S e L E BE " Pe e Ge D G Lo R e GF R G e T S SE Be G0 S0 Gh G0 SE S0 S0 0F &S 4n PR EE L oo oo Sr o o0 oo aa] °

. . - . \
. . .
,h MO NR BB VO WS GE BB SE B GB G4 TG @ GO KO G0 VR TO G0 B0 S0 BW CE B0 EE 0" S0 S0 BE CO S0 B0 L6 A6 *0 Be T % L0 68 e 28 .o ve on an se A0 0O PS e W

Result: + -
With metabollc activation S T
Without metabollic activation | 1
L:' -
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4.3.1

4.3.2

e e E BE G . W N E- G S e S G W B B N BB R e EE SR G N GE R R PG @ S8 SE S e S S

Bacteriological test (continued) ' e

uetho& (type of test):

. .T Body responsi57e for the test:

T Comments:

Non-bacteriological test In vitro

T Type of cell used:

Copcentration range in the main test -
with metabolic activation:

without metabolic activation:
Concentrations producing toxicity: _ .
a) In a preliminary test: with metabolic activation:
without metabolfc activation:
b) in the main test : with metabolic activation:
. - without metabolic acti?ation:
<

Yehicle:

Exposure period: with metabolic activation:

without metabolic activation:

Fixation time:

Hetabolic activation system:

we e e m e om e oot n e en s e e e e L L g .J
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4.3.2

4.3.3

[or o co oo o we oo snlen e cvjes seloe v ca co 20 oo 0o 2w S0 o a8 oa wu oS

- B Bl e EE GE G Do Go PP RS GE GG GG GG GE DE GG GG e PO B o

*

Non-bacterlological test In vitro (cont /nued) _ _ O 40
Observations: -
Pesult: _ + -
With metabolic activation | | 1
Without metabollc act/vation i O

Method (type of test)

Body responsibie for the test:

Cél-'ent_s :

e Bn e Sn 2o ov o0 se|re an cofen seles oo vo ce an B ¥ "e Go 98 oo Bo ee oo

Non-bacterlologlcal test [n vivo

Species/strain:
Dose levels:

- Doses producing toxicity:

Number of animals at each dose level for each sacrifice time:
Route of admi/nistration:

. Vehicle:

Sacrifice times (In hours):

S W nS mE NS B mE BE BE GG HM e G® AR NS NP BE SE TR B0 A8 we o

AP24S



4.3.3

4.4 .

S w - we mw e W e @ 8 EE RE WS B S BB SIS @S e Gn G R BE SR DS PR e O GE B8 o

A4 . TOXICOLOGICAL STUDIES . - | ¢ 4

.i.' . ) . 'A . 041 .

Non;bpc'terlologlcal test In vivo (éontl_nued)

- Obser yat lons:

Result: : + -
1t -

Method (type of test) '

Body responsible for the test:

Comments :

Additional toxicological tests

t - - ]
1 S, A . . [
! Minimum Information: End point Investigated; Description of the H
H essentlal features of the test methods; Results; ' !
H Test procedure used; Body responsible far the . . !
! test; Comments. P
i ; '
i . H
H :
HE !
H v
H 4
H '
: 4
H :
T H
HE i
: :
: H
H H
H . H
H H
AP0
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5.1

5.1.1

- Ve CE E% TD TP O SO CD BD S0 e GO B0 OG0 oo Dd OO OO SO CE BP PG S0 BN DO Be O

b ce ce ma aa -n o md om . mn we]me b =

—-4g-

other method used for dispersal: h

Nater ' hardness:

- X
Effects on organisms - 0 42
Acute toxicity for fish
. o . Vaiues in mg 1-!
- ? 24h) 48h i 72h ! 96h !
LCso H I I H H
: i ‘ i i
No observed effect concentration at o6h ..... mg/i
Species:
" static test ::3 sem/-static test |~ flow-through-'t_e'st I
% loss in concehtratlon of the test substance over test period:
Identity and concentration of any auxillary solvent or deta

ils of any

ethod (type of test):

"Body responsible For the test:

Comments :

PPy PP Y RPPPRPIS RS gE U g g R U R

AP247 - -



AD  ELUIUXICOLUGICAL STUDIES

? » ~43- ’
Acute toxicity for daphnia o . :
‘ Conc. In mg -1
i__24h t 48h
ECso : :
H H

?

No observed effect concentration after 48h ..... mg/!
Specles: Daphnia magna !__! Daphnia pulex 1
x'lossAin concentration over tqst perlod}

Identity and concentration of any auxiilary solvent or detalls
of any-other method used for dispersal:

.KNater hardness:

Method (type of .test):

Body responsibie for the test:

- Bw e v e An Be Cn Cn . e e o "= e e e ee calen e e ce e ce e Cefen Ce Te e . TN . e R SN G Y e e e b S e o S GRS S S8 8

Comments :

ew B on ee ce we e an e TP B8 SE e ek 00 B e o salee ve on seles s ee valee cn CR e 20 ce Sr fe we oo ve 0o e 0o e Ve e wn oo o o= os cslew caes

AP2-48
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Degradat ion

‘5.2

:
_OI— —ll—
e

aerobic |
adaerob‘lc
: - hours
hours mg/i

Type of .test:
Duration o.f' test

ICs50 at

5;2.0 Inhibition of .icrobiallactlvity (if available)

joe 2e 00 a0 oo vo 90 *e oo oa ow

e 40 on cc oe 2e 00 0t e wmoe ve ae an

.. Bg/l -

No observed effect concentration at

o an ce,me 06 06 0o Pe eh e so Be 6e ce ae ve

e «e ve v oo oa ﬁo e cn v ar ae o]

hours =

“Body responsible for the test:
Comments:

“Wethod (type of test):

o

oo wmimn 20 o0 e as cn we ce Be co oo e neee oo B oo =0 oo se oe ae oo vo oo oo

)
* Be B 40 B0 o me 6 T Be e on BT 6 S0 e =0 o oa o0 *e oo ae *=

AP2-49



045

Biodegradability
5.2.1.1 Ready blodegradability

5.2.1

30

e ne culve me vajse wejow colee anlee cnien caien seisce meled ee

25

time (days)

AP2-50

20

ireference substance
day
15

10

n . . '

% degradat; lbn

. e mn mn tm me m. e be Be .o oo an a0 m- an cn ee Ee oo o 9

. o.o.
2 8.8 R 88 8 8 8 g °

tes_t substance

‘
o> cajon ve]jon sojee cojve se]joe ev]lae cajlon o
M B )
i
L]
!

day
Biodegradability (%)

Degradation curve

i)

Reference substance

t

oe e mrice G caimn ceIee ReIne colae aaime =eles llql.l. elon aclen fe oo 4t A ok an fe 0o w0 en me oo o8 oo oe ce e o we o en ne an an e ao a0 «o an

- iClassification: readily biodegradable
Experimental Values
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5.2.1.1 Ready Biodegradability (continued)

Lo o co «x o2 me e o0 o0 o0 oo calon on e on ca oe oy

46

test:

esty:
e for 1

ype o
respons

e ca ae et 0n cn vn ed o0 an 26 0w oo on vo e e wo we oo oo on om

comments:

jon 00 0o on w0 S0 e co an o G e 2o 0 ae 06 S 06 Be e me e -
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5.2.1.2 BOD/COD

! B S

e @@ oo en o0 0o 0o 2w 0% 2e sa ae

9/9
9/9

Q .

80D (5 days)
80D/COD :

S WA

Method (type of test):
71

jre en 0o vn 0o anfee ve en 0o ow oo we

bTe for the test:

ody repons

]
'
1
'
[l
'
'
'
[
1
[
'
1 B
]
s
'
'
L]
¥
13
'
s
}
'
3

ERaRET TR ce oo o oa 20 =a 2o *o =e

comments :

K]
L}
]
t
)
[}
1 4
'
1
.
1
1]
1
]
[
[)
[}
1)
[
L}
[]
3
U
L]
[}
1
)
1]
[)
L]

5.2.2 Hydrolysis as a function of pH

ee oo cajeove on oo

ty o-value in h

k-value in s=1

Lt TS

T in "C

pH
4,0

7,0

SELICTY T T S Tl oe wa sajen 0o on oo

e oo o a=

9.0

AP2-52



. 45 'ECOTOXICOLOGICAL STUDIES

5.2.2 Hydrolyils as function of pH (cont/nued) -

5.3

oo oo v on oo evjen oo or callen ca vo cu 2o we

on B B B BS G RE L BE BN e B S S e e KY B G A0 S0 CD GR =S S0 S8 o6 o

048

Method: . .

Body responsibie for the test: .

Ccomments: )

Any additional Ecotoxicological Tests, where avalladie
(for example: bloconcentration factor
. adsorption/desorption

photodegreadat (on)

, jon oo o on as nelee ey ow suljes e e an oa ae

Minimum Information: End point Investigated; Description of the
essent/al features of the test method; Resuits;
Test procedure used; Body responsibie for the
test; Comments. :




A6 POSSIBILITY OF RENDERING THE SUBSTANCE HARMLESS = -49-

6.1.2

e P e o Cw CE G CE B e NP T CE e e Ce EE G Be TR S G oo

For Industry/skiiled trades

. PossiIbltity of recoverylrécycllng of the used substance

PossiIblilty of n_eUtraIIz&tIon (ot'r any potentl/ally hazardous effects)

e e ww a0 cn ca cn e e -
lom oo o0 ae oo 2o oo an oo B

Possibility of destruction (where special techniques are necessary

-please Indicate)

: . H
Controlled discharge: 1
H
]
- ]
-
. H
Incineration: o R
H
. H
‘0
[
) o '
Water purification systenm: HE
H
: .
. :
Others: - H
L]
!
- [}
L]
:
H
d - ]
AP2-54 : -
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6.2

6.2.1

6.2.2

6.2.3

o fUVIBILIIE Ur RENVERING 1HE SUBS)ANCE HARMLESS -50-

o v oo o co sw v an de - ae

..'--.“...-.-.-.--T'

en o - Sw B Cn TR SR EE GE PO G e S NP w6 GBS TS s = TS e S

. L 4
For the public at large R | 1 L

. . B

'P.osslblllty of recovery/recycling of . the used substance

e Be S0 wa ow e 2w we B o® we

Possibl ity of neutrallzation (of any potentially hazardous effects)

|o= we o wa o4 oo so ow s we

Possibility of destruction

Controlled discharge:
Incineration:
Water purification systenm:

Others:

o B wis Bis B AD Ge S B4 SE OB BR 48 A0 OF Sk fa S6 BB AR BS B s




DECLARATION CONCERNING THE UNFAVOURABLE EFFECTS ON HAN AND THE ENV IRONUENT
FOR THE VARIOUS USES ENVISAGED -

Ny e ALY P
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. . _ o . -52-
c PROPOSED CLASSIFICATION AND LABELLING OF THE SUBSTANCE IN ACCORDANCE WiTh
DIRECT IVE 79/831/EEC FOLLONING THE CRITERIA OF ANNEX VI PART 118

: CIasslflcatlon
::g very toxlc it highty flacnable
11 toxlc {1 flammable
‘ ::’z harsful I__t carc/nogenic
) 4_1 corrosive e tcratogenlc'
1 Ireitant I_ autagenic
' ::; explostve - ) i_tor othcrwlsc dangerous to
— Man or the environment
R ogrldlslng

i not classified

extremely flammable

Labelling

i Symbol(s) and Indication of dangcr(s) (in accordance with
- i Annex Il of Directive 67/548/EECJ

RISk phrases (In cccordancc wlth Annex I 11 of Dlrcctlve 67/548/55(:)

Safcty phrases (In accordance with Annex IV of 'Dlrcctlvc'67/51{8'I:EEC)'

. X . .
O OD ON S 06 0o Lr 00 S0 0o cn e Cw ow S 0" 00 B0 CE 08 s oe we oe -
. .
P BY N SP PN NN B SW SR RS mw WD D SO DO S0 OE 00 GO SO CD V0 S0 DO NS OO S 80
.
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" PROPOSALS FOR ANY RECOMMENDED PRECAUT IONS RELATING TO THE SAFE USE OF THE

SUBSTANCE-

D

- B P B EE G PG DR D Be G PR B TR A GR BE SR G0 S0 Ge B® Do
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o  APPENDIX 3
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_ .  ANNEXV
" (This Ansex sepleces the tide and Part 11 of Ansex VI 10 Council Directive 67/S48/EEC, o6 last wemended by
Directive 79/831/EBC) - ) -

MMMMWWBMWMM

_ PART }
Save whese otherwise provided in the sepaiise Directives on dengerows pacperations, the substances snd
Wﬂhw‘w.f&ﬁcch—ﬂMQ&MM: B
- (a) Clamification as very tomic, towic or harmiul shall be efiecsed by des the scuse touicity of the
commercial substence or preparstion in snimels, expressed in LDy 0¢ LCy waiugs with the following
1Ca

LDy, sheadbed LDy, pescumncens shossbed by
Canegory onlly in shoorption in inholation in ax
o whbic (k) | (o por 4 houe)
Vety toxic <2 I : <%0 <0s
Tozic 2= 200 0 - 400 oS- 2
Hormful 200 — 2000 400 — 2000 2 -2

ﬂim&&h&wdmhh“nu&w.uw.*b.
. peincipsl basis becsuse the substances or preparstions produce other effscs, the substances oc peepers-
tions shall be clamsified sccording w0 the magnitude of thess effecss.

3 PART 11
Classification and labeiting of substances end ioms ; esiterie for the choice of
indicating speciel risks (R-phreses) and safety sd